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whenever there’s “just a valve” 


... there’s one simple way for 


the service engineer to safe- 
guard his good name. Replace 
\ with a Brimar valve. The same 
4 holds good for teletube replace- 
ments — the same dependability 
and trouble-free service that 
—-¥ make for a really satisfied cust- 
| omer. No valves or teletubes are 
built to higher standards or are 


tested more thoroughly. 


N.Z. Distributors: - 


Standard Telephones and Cables (Ply) Limifed “ITT 


ASSOCIATE 


better rely on 


Auckland, Box 571; Upper Hutt, Box 140; 


B.11 
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MULTIMETER 
CONVENIENCE 


with 


LABORATORY 


PRECISION! 


Look what you can measure with the hp 410C Electronic Voltmeter: 
DC VOLTMETER 


1. de voltage, 1.5 mv to 1500 v; no zero set 
Zz de current, 0.15 nanoamps to 150 ma; no zero set 
3. ac voltage, 50 mv to 300 v; to 700 mc 


4, resistance, 0.2 ohm to 500 megohms; 
no zero or ©o set 


Never in electronic measurement has so small an 
instrument done so much so well! Ideal for use 
in the lab or service department or on the produc- 
tion line. A unique hybrid circuit eliminates drift 
(and the need for a zero set) and provides such 
features as 100 megohms dc voltmeter input im- 
pedance; low resistance recorder output, 1.5 v dc 
at full scale; dc voltage accuracy of + 2% of full 
scale, current accuracy of + 3% of full scale, float- 
ing input for measurement to 400 v above chassis 
ground. The 410C also incorporates a rugged indi- 
vidually calibrated taut band meter movement. Get 
all the facts from the specifications below. Then 
get a demonstration from your Hewlett-Packard 
field engineer. 


Data subject to change without notice. 


HEWLETT 
PACKARD 
COMPANY 


SAMPLE ELECTRONICS 


8 MATIPO STREET, ONEHUNGA, S.E.5, AUCKLAND, NEW ZEALAND 


Range: 
Accuracy: 
Input resistance: 


DC AMMETER 


Ranges: 
Accuracy: 
Input resistance: 


Special current 
ranges: 

OHMMETER 
Range: 
Accuracy: 

AMPLIFIER 

Voltage gain: 
Output: 


AC rejection: 


Noise: 
DC drift: 


Recovery: 
Ranges: 
Accuracy: 


Frequency 
response: 
Frequency range: 
Input impedance: 


Meter: 


GENERAL 


Maximum input: 


Power: 


Dimensions: 


+ 15 mv to + 1500 v full scale 

+ 2% of full scale, any range 

100 megohms + 1% on 500 my range and above; 
10 megohms + 1% on 15 mv, 50 mv and 150 my 
ranges 


= 1.5 wa to + 150 ma full scale 

+ 3% of full scale, any range 

decreasing from 9 k ohms on 1.5 sa scale to approx. 
0.3 chm on 150 ma scale 

= 1.5, + 5, and + 15 nanoamps to + 5% on the 
15, 50 and 150 my ranges using voltmeter probe 


10 chms to 10 megohms, centre scale 
+ 5% of reading at mid-scale 


100 maximum 

proportional to meter indication; 1.5 v de at full 
scale; maximum current 1 ma; impedance less than 
3 ohms at dc 

3 db at 2 cps; approx. 66 db at 50 cps and higher 
frequencies for signals less than 1600 v peak or 30 
times full scale, whichever is smaller 

less than 0.5% of full scale on any range (p-p) 

less than 0.5% of full scale/year at constant temp- 
erature; less than 0.02% of full scale/°C 

recovers from 100:1 overload in less than 3 sec 
0.5 v to 300 vy full scale, 7 ranges 

+ 3% of full scale at 400 cps for sinusoidal voltages. 
from 0.5 to 300 v rms; ac probe responds to the 
positive peak-above-average value of applied signal 
— 3% + 2% at 100 mc; + 10% from 20 cps to 
700 mc (400 cps reference); indications to 3000 mc 
20 cps to 700 mc 

input capacity 1.5 pf, input resistance greater than 
10 megohms at low frequencies; at high frequen- 
cies impedance drops because of dielectric loss 
calibrated in rms volts for sine wave input 


dc-100 v on 15, 50 and 150 mv ranges; 500 v on 0.5 
to 15 v ranges; 1600 v on higher ranges; ac-100 
times full scale or 450 v peak, whichever is less 
115 or 230 volts + 10%, 50 to 100 cps; 13 watts 
(20 watts with hp 11036A probe) 

6-17/32" high, 5-1/8’ wide, 11 deep behind panel 


(N.Z.) LTD. 


TELEPHONE 565-361 
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HD MAX-I-METER 


What It Is— 


The MAX-I-METER is a _ completely 
weatherproof combination of a multi- 
ratio split-core transformer and a 
thermal type maximum demand am- 
meter. Practically every utility in 
North and South America now use the 
MAX-I-METER for checking distribu- 
tion transformer maximum loading. 


What It Does— 


The MAX-I-METER when clamped on 
an electrical conductor and left in 
position for 30 minutes or longer, 
accurately measures and records the 
maximum current flowing through the 
conductor. 


How It Is Built- 


The MAX-I-METER is made in a number of 
sizes with the window opening ranging from 


ain. to 33in. The flexibility of the unit must have a considerable amount of. silicon 

permits its installation on primary conductor steel. To offset this weight, the frame housing 
cables as well as conductors that are insulated and cover are made of aluminium. The 
with standard line hose. ‘transformer core is made from the lowest 
The lowest ratio possible on a split core core loss steel available. The instrument is 
current transformer is 40/5 or 8/1. To a rugged unit, capable of withstanding a 
obtain this low ratio, the transformer core tremendous amount of abuse. 


Simple To Use- 


The MAX-I-METER can be installed by any linesman. MAX-I-METER enables the operator to check many 
No previous experience is needed. It can be sizes of transformers. This is accomplished by 


installed during the working day, left on the con- : : ‘ 
aia as ine as He aes ES on another merely changing the ratio of the Split-cotessitamss 


working day and transferred to some other location former. The maximum demand indication pointer 
in need of checking. The flexibility of the is reset by simply turning the cover reset knob. 


Most MAX-I-METER models have enclosed secondary coils for maximum 
weather protection. The enclosed coils have four ratios, with the ratio 
leads terminating at a plainly marked terminal board. This permits the 
operator to make quick and correct ratio changes. The ratio leads from 
the transformer to the ammeter are short, flexible rubber-covered wire 

Sole leads, with a simple positive connector. These short ratio leads can be 

New Zealand disconnected from the transformer and long leads (20ft.) substituted for 
connection to a graphic ammeter if desired. 

Agents:— 


ESS Fc GcouGay wtp 


P.O. BOX 873 — PHONE 62-254 — CHRISTCHURCH 
P.O. BOX 8150, Newton — PHONE 16-100 oo AUCKLAND 
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The .history of radio and 
electronics has always _ been 
dominated by the need for re- 
liable power supplies. As the 
vibrator replaced the HT accumu- 
lator bank, so now A.W.A. have 
harnessed the transistor in a 
supply with proven reliability and 
more than 85% efficient. 

Available in 12 and 24 volt 
input models, with a range of 
output voltages, they deliver 120: 
watts in continuous operation. 

Developing even such a small 
supply demands a great deal of 
research and engineering effort. 
Nothing can be left to chance. 
Attention must be paid to the 
corrosion-resisting properties of 
the case and screws as well as 
to the properties of transformer 
insulation. All must be tested, 
re-tested, and proven before one 
unit is sold for use in the field. 

The rigid testing and high 
standard of development exem- 
plified by this power supply are 
continuous A.W.A. policies ap- 
plied to all aspects of electronics. 
It is this planning for the future 
which guarantees the performance 
and reliability of all A.W.A. 
equipment. 


Also .. 


New Products 
Book Reviews 
Serviceman’s Column 


Circuit and Service Data 
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GETTING 
THE 


MEASURE OF 


SOUND 
SPECTRA 


Applications Analysis of complex vibrations and sound 
waves in the audio-frequency range. For 
direct measurement of vibrations or sound 
amplitudes when a_ suitable pick-up or 
microphone is connected to the input— 
facilitates tracing vibrations in mechanical 
systems—can be used as a tuned detector 
in an electrical bridge. 


2 c/s to 20 Kc/s in 8 steps. The frequency 
response is + 14db, and the accuracy + 
2%. 


Range 


Full scale deflection 1Im/V|—|30V, in 10 


ranges. 


Input Voltage 


0-3-2V; 0-10V; and —6 to -+ 10db. Total 
decibel range —76 to -+ 30db. Reference 
WONE, 


Meter Scales 


Input Impedance 1MQ in parallel with approximately 50pf on 


1-30mV ranges, and 20 pf on higher ranges. 


Selectivity Band width approximately 8% of tuned 
frequency for frequencies at —3db response 
or all-pass. 

Output 1 V r.m.s. cpproximately, on open circuit. 


Source impedance 5KQ and 100 uf in series. 
Any load may be connected to the output. 


13in. (330mm) wide, Zin. (180mm) deep, 
83in. (220mm) high. Weight 15lb (7kg) 


approximately including dry batteries. 


Dimensions 


The Dawe range of instruments includes a complete series for 
the measurement, analysis and recording of sound and vibratory 
signals, including variable Bandwidth, Octave, and One-Third 
Octave Filters. Send for further details. 


DAWE TYPE 1461A 
A. F. ANALYSER 


ELEKON 


(OVERSEAS) LTD. 


Write for further DAW E information 
to ELEKON (Overseas) LTD.., 

P.O. Box 5146, Auckland, 

or Phone 16-189 
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Petters from SReadero 


Sir, 

In the July 1962 issue 
of your magazine appeared 
an article describing the 
construction of an _  auto- 
matic enlarger timing 
switch. 

The values of R35 and 
R36 are not clearly shown 
and I would appreciate it 
if these values could be 
clarified. 

J. H. HAYNS, 
Tech., Dept:, 
Nae Nae College. 

The values of R35 and 
R36 we are told are 1K 
5 watt and 1.5K 10 watt 
respectively. We trust this 
information will facilitate 
your construction of this 
unit and thank you for your 
inquiry. 

—Ed. 


Sir, 

If there is any advance 
information relating to the 
“Corvette” radio-telephone 
as mentioned in “R & E,” 
Overseas Notebook dated 
1/3/64, could an illustrated 
pamphlet be made available, 
please? 

Perhaps, if a N.Z. agent 
has been appointed, you 


—— te 


One of America’s top tool manufacturers specialising in 
socket wrenches with individual handles with or without 


stands. 


miniature for tiny screws used 
whoppers for removing stubborn screws from equipment; 
special drivers for ring nuts or transistor set aerial and 


Screwdrivers, 


could inform me of the 

name and address so that 

the required information 

could’ be obtained direct. 
NOEL L. CAINE, 

c/o Dept. of Civil Aviation, 
Telecoms Workshops, 

Shelly Bay. 

We are trying to locate 
this information for you 
and will forward it as soon 
as it comes to hand. 

—Ed. 
Sir, 

From time to time you 
publish circuits of various 
radio apparatus. I wonder 
whether you sell extracts 
of the circuits as does Radio 
and Hobbies. 

Could you let me know 
if you do or would a person 
have to buy a back number. 

B. E. ADIN, 
Nae Nae, 
Lower Hutt. 


We have been considering 
publishing a collection of 
these circuits but to date 
have not finalised when this 
will be. At present the only 
solution is to buy the back 
numbers of which we have 
a limited stock available. 
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FOR SALE 


Marconi Digital Time/Frequency Counter. 
Model TF1417. 
Extension Unit and Frequency Converters 
to 220mc/s. 


Complete with Range 


FIRST CLASS CONDITION 
IMMEDIATE DELIVERY 


FURTHER PARTICULARS FROM:— 


Radio Engineering Ltd., 
P.O. Box 764, 
DUNEDIN. 

or Phone 41-075. 
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round and square 


in phone 


phone sockets; special pliers and cutters. 


For the Right Tool for the Right Job choose quality — 
choose XCELITE. 


SOLE N.Z. AGENTS 


P. H. ROTHSCHILD & CO. LTD. 


83 Pretoria Street, Lower Hutt - 


P.O. Box 170 - 


TOOLS FOR CRAFTSMEN 


shanks, from 


cartridges to 


Telegrams: “FRANDS” 
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OUTPUT TRANSFORMERS 
to your requirements 


by tS 


We Manufacture many types of Output Transformers for New Equipment and Replacement Repair Work. 
WINDINGS AVAILABLE FOR OP1-14 and OP18-22 INCLUSIVE 


Type No. Wattage Impedance Ratio Bobbin Size Colour Code Mounting 
fOP1 3 5K/3 ohms 9/16 Square Red Clamp 
+OP2 3 TK Sees 9/16 a Yellow ff 
+OP3 3 10K/3,, 9/16 A White es 
+OP3 C 3 10KCT/3 ohms 9/16 a White A 
+OP4 6 5K/3 a5 3 Square Red “ 
+OPS 6 7K /3 5 3 a Yellow 5 
+OP6 6 10KCT/3 “3 3 oe White z 
tOP7 6 14KCT/3 56 3 53 Black PA 
FOP8 4.5 5K/3 i 11/16 x 13/16 Red . 
+OP9 4.5 7K /3 * 11/16 x 13/16 Yellow < 
+OP10 4.5 10KCT/3 om ,; 11/16 x 13/16 White 4; 
fOPI1 4.5 14KCT/3 . 11/16 x 13/16 Black BA 
yOP12 4.5 Universal 11/16 x 13/16 = %» 
FOP 13 6 Universal $x # —_ 55 
tOP14 10W Universal %¥xF — a5 

OP15 20 S5KCT/Univ. 1 xe —_— Side covers & feet 
OP16 20 6.6KCT/ ,, 1” x 14 = ” 
OP17 20 10KCT/ ,, 1” x 14 _ A 
OP21 2W 5K/3 sp Red Windings Only 
OP22 2W 7K /3 4” Yellow y = 
OP23 35W 5KCT/Univ. IELD ONG § == Covers & Feet 
OP24 a5) 6.6KCT/ ,, 2” x 1} = 5p As 
OP25 35 10KCT/ ,, 2” x 14 — 95 ; 
OP26 15W Hifi 5KCT/15 ohms 2” x 13 = % ” 
OP27 15W Hifii 8KCT/15_ ,, 2” x 14 = &b 39 
OP28 15W Hifii 1OKCT/15_,, 2 x 14 — - 36 
ULTRA LINEAR TYPE 
OP29 20W 5.6KCT/15 ohms Dex AS —— ” ” 
OP30 20 8.5KCT/15_,, DO RAE — s &, 
OP31 20 10KCT/15__,, DP se ile! — Ss : 


LOW POWER EXTENDED RANGE 


OP32 6W 8KCT/7 ohms 12” xf” — Clamp 
OP33 6W 8KCT/15_ ,, 13” x Z” oe Clamp 
OP34 3W Universal ; 9/16 x 9/16 _— 53 
OP35 6W 10K CT/15-7.5-3 ohms HEX, = x 
OP36 

OP37 ( 8W U/L 9KCT/15-7.5-3 ohms RY Soke _ ae 
OP50 ) 10W’ stereo 


Auekland Transformer Co. Ltd. 


20 EDEN STREET, NEWMARKET, AUCKLAND 
TELEPHONE 51-307 — _ — — TELEGRAMS: “TRANSFORMA,” AUCKLAND 
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It was the Second World War that brought 
electronics to the fore. Overnight, engineers who 
had spent their entire careers designing radios and 
telephone repeaters found themselves inventing 
radars and computers thus giving new dimensions 
to the industry of electronics. 


Then the war was over and most everyone 
expected to see progress fall away. It soon became 
evident, however, that this was not to be the case. 
First the pent-up demand for radios and television 
kept the wheels of the industry spinning. Then 
the innovations of the war itself—radar, sonar, 
computers, microwave links and the like, began to 
find new life on the civilian markets of the world. 


Before these new markets even matured, the 
Korean conflict arose and with it the resumption 
of military electronics activity. Next came the 
nuclear and space programmes’ with their 
tremendous instrumentation needs. So, for the 
past two decades the electronics industry has been 
faced with challenge upon challenge, one stimulant 
after another. 


But now the tide is showing signs of a swift 
and serious turn for the worst, for early this year 
the U.S. Secretary for Defence, McNamara, an- 
nounced a 4 billion dollar cut in the Defence Appro- 
priation. Defence expenditure in 1956 in the United 
States was approximately 15 billion dollars and 
this rose steadily to 23.5 billion in 1963. Now the 
new cut is to reduce expenditure to 19.5 billion 
by 1967. Further, it is predicted that there will 
be a reduction of 11.5 billion dollars between now 
and 1969. 


This has already affected the electronics industry 
more than the mere percentage reduction in 
expenditure would indicate. The reason for this 
is that a large proportion of the total military 
budget remains fixed, while that alloted to elec- 
tronic research and equipment forever remains 
subject to reduction or deferment. 


As a result a considerable number of the more 
highly specialized companies dealing with missile 
and ordinance products are finding themselves 
landed with partly and sometimes fully developed 
facilities of little or no use to anyone outside the 
militia. To try to survive, therefore, many of these 
firms are seeking to merge or be incorporated by 
firms of good standing in the civilian markets. 
Recent surveys show the number of takeovers to 
be something like three to four every week. Other 
large companies, previously engaged in specialized 
fields, are endeavouring to find ways of entering 
the civilian markets by reorganizing their produc- 
tion, engineering and selling facilities. 


However, there are still many fields which have 
not yet felt the influence of electronics and it is 
to these that the industry must now turn. Fields 
like medicine, industry, education, and even the 
consumer goods market will soon reap the benefits 
of electronic equipment and research. 


We in New Zealand have not as yet felt the 
effects of these sweeping changes in the electronics 
industry overseas, but it does seem likely that in 
the near future we may expect to see many new 
developments in areas where we least expect them. 
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WHEN YOU CAN BUY FLUORESCENT LIGHTING 
AT INCANDESCENT COSTS—WHEN YOUR ELEC- 
TRICIAN CAN INSTALL IT IN MERE MINUTES! 


The “One-forty” is quickly installed and easily linked to 
regular home wiring. Each unit costs just 83/9 complete 
with an Osram 3500°K tube that will flood a room with 


soft, shadowless light —at surprisingly low running cost. 


&.6.C.“One-forty” 


AVAILABLE FROM LEADING STORES AND ELECTRICIANS 
Manufactured in N.Z. hy 6.6.6. (New Zealand) LTD. 


PLO OIKIN 


GAT 


THE FUTURE LN 
TELECOMMUNICATIONS 


Had this article been written 
20 years ago, looking into the 
future as we now are, no possible 
account could have been made 
of the advent of transistors. Thus, 
it is not unlikely that in the 
near future some discovery will 
be made or new techniques 
evolved that will change elec- 
tronic design philosophy as the 
transistor has done over the past 
15 years. 


However, fortunately for the 
writer, the world of telecom- 
munications is a one of hard 
economiec scrutiny. Improvements 
in solid (cable) communications 
and satellite communications are 
likely to engage the attention of 
communication engineers for some 
time yet. 


It is the economic aspects of 
public demand that are likely to 
determine the immediate future 
of telecommunications rather than 
any major technological advances 
or even increased uses of present 
knowledge or materials. Balanced 
against this, however, is the fact 
that an improvement in quality 
and reliability of communications 
_ by any means increases the user 
demand and this was dramatically 
proved by the introduction of the 
first transatlantic telephone cable 
a few years ago—the increase in 
traffic demand resulted in the 
British CANTAT cable being laid 
as the first part of the Common- 
wealth cable link. 

The field of telecommunications 
includes telegraph, telephone, high 
quality speech and music, tele- 
vision and data transmission and 
the demands and economics of 
these principal forms of communi- 
cation cannot be separated when 
deciding upon a new _ telecom- 
munication system — particularly 
when between populous conti- 
nents such as Europe and North 
America. 

The basie principles of voice 
telephony over lines has not 
greatly changed over the years, 


the main improvements being in 
equipment, and it is in this field 
that transistors are now playing 
an increasingly important part. 
The use of transistors results, 
generally, in smaller and cooler 
equipment rather than the intro- 
duction of new circuit ideas. 
Valve equipment has played an 
important part in telephony for 
40 years or more but the use of 
valve equipment outside exchange 
buildings and repeater buildings 
has been restricted (or altogether 
avoided in most cases) on account 
of size and power supply prob- 
lems. 


The advent of transistorised 
amplifiers and like devices now 
means that special equipment can 
be installed in the subscriber’s 
premises with little use of valu- 
able space—in simple cases tran- 
sistor amplifiers and_ selective 
networks can be fitted into tele- 
phone handsets or desk units. 


One interesting possible de- 
velopment is the pressure sensi- 
tive transistor. In this device 
sound pressures from the voice 
diaphragm are transferred to the 
face of a semiconductor element 
the amplifying properties of which 
vary with the pressure applied. 
Such a unit would obviate the 
relatively high current required 
for the present carbon granule 
microphone. Allied with this 
reduction in operating current 
offered by this new development 
transistorised equipment generally 
means less current in subscribers’ 
lines so that less copper can be 
used in subscribers’ circuits 
making for cheaper overhead 
lines and cabling. This is a par- 
ticularly important point in rural 
areas where line lengths can be 
many miles between subscribers 
and exchanges. 

Another development, not 
necessarily requiring transistors, 
is a dial-less telephone in which 
push button selection of the 
wanted subscriber is used. This 
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reduces dialling time and, more 
importantly, is said to reduce 
dialling errors. The impulse dial 
on a standard telephone is one 
of the more frequent sources of 
trouble and deletion of the dial 
and replacement by a_ simple 
mechanism such as a set of push 
buttons should materially reduce 
maintenance calls to subscribers’ 
telephones. 

Still dealing with subscribers’ 
equipment, the possible use of 
tones in place of a ringing bell 
has been investigated. From an 
exchange equipment point of view 
this would eventually do away 
with the ringing tone motor 
generator set used to gererate 
the low frequency power and 
surely no subscriber would object 
to bells being replaced by some- 
thing less strident. 


Telephone Exchanges and 
Trunk Circuits 


The advent of semiconductors 
and ‘‘computer type’’ circuitry 
led to the development of an 
electronic telephone exchange in 
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which electromechanical switch- 
ing has been almost entirely 
deleted. A trial exchange was 
designed by the British Post Office 
and is now operating in Highgate, 
near London. Whilst the tech- 
niques are entirely revolutionary 
(from a telephone engineering 
viewpoint) and go a long way to 
solving the space and _ electro- 
mechanical maintenance problems 
found in a conventional exchange 
the distinct change presents new 
problems in compatability with 
existing Strowger type systems 
and in maintenance services. A 
new corps of maintenance staff 
will need to be recruited and 
trained in semiconductor tech- 
nology. Conventional exchange 
equipment ‘is extremely reliable 
and maintenance within the 
competence of relatively unskilled 
technicians. With electronic ex- 
changes the question may well 
be ‘‘how far do we go with self 
indicating fault alarms.’’ Too far 
makes the equipment over compli- 
cated and may increase equipment 
size and cost—the two factors 
that could eventually cause a 
swing to purely electronic ex- 
changes. 


Modern trunk or toll circuit 
trends were discussed in our issue 
of 28th February, 1962, but the 
recent development of a coaxial 
eable smaller than 3in. diameter-— 
1/6in. diameter—may bring in- 
ereasing use of coaxial circuits 
on medium distance links. Com- 
bined with transistorised repeaters 
and exchange equipment this 
new coaxial cable will allow for 
even smaller volume repeaters 
buried by the roadside. This does 
away with the need for above 
the ground repeater buildings at, 
say, six-mile intervals as at 
present. Whilst closer spaced 
repeaters will be needed (at three 
miles) a small, perhaps 18in. 
diameter, conerete pit should not 
be difficult to place along routes. 
Again, transistorisation reduces 
line currents. 


The need for links to be capable 
of taking television transmissions 
is accepted but the wide band- 
width, 5 Mc/s, needed for some 
television transmissions is some- 
thing of an economic problem for 
in this bandwidth 1600 telephone 


channels can be accommodated 
with high earning capacity. This 
is especially the case in any 
inter-continental submarine cable 
where at least 80% of occupancy 
ean be achieved with telephone, 
telegraph and data transmission 
traffic. The feeding of a tele- 
vision programme over such a 
circuit would have to be certain 
of economic success. To be a 
success it would have to be ‘‘real- 
time’’ (live) and the time differ- 
ence between London and New 
York, for instance, gives peak 
viewing times at different hours, 
so that one terminal or the other 
would have to record the pro- 
gramme to suit its own viewing 
hours and the real-time aspect 
as an economic justification im- 
mediately disappears. On cable 
circuits the 5 Me/s bandwidth 
may be reduced to 3 Me/s by 
deleting redundant information. 
Reports indicate that such re- 
duced bandwidth transmissions 
are quite acceptable. 


For land point-to-point tele- 
vision links and high density 
telephone traffic microwave links 
appear to be the immediate solu- 
tion to bandwidth requirements 
and the new Post Office Tower 
in London (and in a lesser mea- 
sure the proposed tower on the 
new Auckland telephone _ ex- 
change) takes this into account. 
Initially the London Tower 
equipment will provide for 6000 
Mc/s bandwidth on microwaves 
capable of 10,000 speech channels. 
Eventually 150,000 speech chan- 
nels and 40 TV circuits will be 
provided. 


Nevertheless, microwave  cir- 
cuits cannot be extended to the 
upper frequencies without attend- 
ant problems. For instance, above 
10,000 Me/s rainfall attenuation 
becomes troublesome and_ rela- 
tively short distance links are 
necessary. 


Satellite Communications 


The comments above have been 
restricted to ‘‘surface’’ links as 
global communications at present 
are either by solid (i.e. cable) 
means or H.F. radio. The im- 
mediate increase in traffie will be 
coped with by submarine and 
land cable links with microwave 
links interwoven as the crowded 
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H.F. bands and _ ionospheric 
variations make further expan- 
sion of radio traffic difficult. 


Satellite communication is un- 
doubtedly the most _ profitable 
field of study for long term 
growth but is also the most costly 
involving two distinct operations 
and technologies—satellite launch- 
ing and orbiting and communica- 
tion facilities once in orbit. That 
satellite communication is seri- 
ously considered is evident by 
the recently announced allocation 
of spectrum to such _ systems. 
6000 Mc/s of bandwidth was 
allocated late in 1963 for outer 
space communication—this being 
15% of the R.F. spectrum against 
1% as previously allocated. 


Despite Telstar and_ similar 
satellites there is at present no 
communication satellite capable of 
giving 24 hour world-wide cover- 
age and even Telstar is not geared 
to give limited commercial service 
of the standard expected by 
international users. 


The main problem at present 
confronting planners is the 
number and orbital arrangements 
of satellites to provide continuous 
service. Basically, orbiting can 
be done at two levels, close to 
the earth at, say, 500 miles high 
or distant at some 22,000 miles. 
The latter is known as a syn- 
chronous orbit as the speed of 
the satellite is such that its rota- 
tion makes it appear stationary 
on the earth. Such a satellite 
then keeps a fixed position rela- 
tive to the earth. To provide a 
24-hour service three such satel- 
lites would be required. Figure 1 
shows the various types of orbits. 


ELLIPTICAL INCLINED 


CIRCULAR POLAR 


CIRCULAR 

EQUATORIAL 
(SYNCHRONOUS IF 
AT 22,300 MILES) 


FIG.1 SATELLITE ORBITS. 
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Syncom Ib is an example of a 
synchronous orbit but is not 
stationary because the plane is 
inclined to the equator. Sub- 
synchronous satellites have a 
period corresponding to an exact 
fraction of 24 hours, say, 8 hours 
and their orbit is less than the 
22,300 miles of a synchronous 
satellite—for 8-hour period the 
orbit would be at approximately 
8600 miles. Heights from 3000 
miles to 22,300 miles are fav- 
oured as these give the _ best 
period relationship with the 24 
hour cycle. 


The closer the orbit the less 
launching power is required but 
this is offset by the increasing 
number of satellites required to 
give complete coverage. 


It is now generally agreed that 
the passive reflector type satellite 
is inferior. in overall results to 
the active satellite containing 
receiver-transmitter equipment 
and current planning is based on 
active satellites. Table 1 (ref. 1) 
gives comparisons between the 
high and low orbit satellites. 


Apart from launching problems 
the problems at present needing 
resolution before a continuous 
satellite system is put into orbit 
are those of operating frequency, 
modulation system and transmis- 
sion time. The best frequency 
falls within the 1000-10,000 Mc/s 
band. The lower mark is set by 
galaxial noise and the upper by 
atmospheric absorption and rain 
noise. Figure 2 illustrates atmos- 
pherie attenuation as formulated 
by the Dumont Space Reconnais- 
sanee Laboratory. Due to the 
lower powers available from space 
satellite transmitters signals re- 
ceived at ground stations may 
only be in the order of 10-12 
watts. These low received powers 
require receiving equipment of 
extreme sensitivity and low noise 
and the maser amplifier has 
promise in this direction. 

The choice of low orbits will 
reduce the rocket power needed 
or on the other hand allow a 
ereater payload for maximum 
rocket power so that more power- 
ful transmitters can be carried 
to ensure reliable reception at 
earth relay points. Against this 
a greater number of satellites are 
required. 
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TABLE 1 (from Ref. 1)— 


HIGH ORBIT SYNCHRONOUS SATELLITE 


Advantages 
1. Few satellites required for coverage 
(except polar regions). 
2. Only one non-tracking ground aerial 
at each station. 
3. Minimum Doppler shift. 


Disadvantages 
1. Poor reliability. 


2. High R.F. power. 


3. Attitude stabilisation equipment re- 
quired. 

Difficult launch for correct station 
position. 

High launch thrust. 

Time delay in speech circuit to and 
back. 

Inability to cover polar regions. 


I DM A 


LOW ORBIT SATELLITES 


Advantages 
1. Comparative simplicity of satellite 
repeater design. 
2. Destruction or failure of one satel- 
lite would not completely disrupt 
service. 


TABLE 2 (from Ref. 1)— 


Disadvantages 
1. Large number required. 


2. Two tracking ground station aerials 
at each station. 


Accurate tracking. 

Satellite equipment problems due to 
radiation because of lower orbit. 

5. A.F.C. and lock on requirement in 
ground equipment. 


Aw 


SATELLITE-TO-GROUND POWER AND BANDWIDTH DETAILS 
For 1200 Channel System, 50 dB S/N Ratio, 4 Kc/s Channel 


Modulation System Bandwidth 
Mc/s 

S.S.B. 5 
Wideband F.M. 50 
Pulse Code 37 

Modulation 
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FIG.2 ATTENUATION DUE TO VARIOUS 
ATMOSPHERIC FACTORS. 

Three modulation methods are 

available: wideband frequency 


modulation, various methods of 
pulse code modulation and single 


Satellite Power 
3000 mile 22,300 mile 
orbit synchronous orbit 
20 W mean 51 W mean 
115 peak 288 peak 
4 10 
j2 5 


sideband transmission. F.M. tech- 
niques are well known and proven 
but require broad spectrum bands. 
Certainly F.M. could provide re- 
ception of signals at the standard 
required by C.C.LR. 

Pulse code modulation provides 
a reliable signal of binary nature 
that can be determined with less 
error in conditions of high noise. 
The resultant signal is of a quality 
with broad band F.M. 

Single sideband offers the 
advantage of bandwidth economy 
but the transmitter power require- 
ments are high and for a syn- 
chronous (22,300 mile) orbit may 
require from 5 to 10 times as 
much power as other modulation 
methods. Nevertheless, the band- 
width economy of 8.8.B. does not 
entirely rule out its use. 

Table 2 compares the various. 
modulation methods. 

Several other problems affect- 
ing satellite communication have 
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not beeen touched on and some 
of these are station keeping, spin 
stabilisation and error correction. 
A major problem implied in any 
discussion of communication satel- 
lite systems is that of reliability 
and this aspect is allied to that 
of the chosen number of satellites. 
Random distribution of a large 
number of satellites at medium 
altitudes has been investigated. 
For a link between Scotland and 
Newfoundland it has been shown 
that 10 satellites randomly dis- 
tributed would be needed for 
90% service probability and 19 
for 99% probability. For world 
wide service some 50 would be 
needed. In addition ground 
station repeaters are required for 
long links. 


Random Systems 


A hypothetical random satel- 
lite link with 6000 mile circular 
orbit for New York-London-Aden- 
Singapore-Sydney circuit would 
require the following number of 
satellites : 


Probability of Service No. 


95% 36 
99% 50 
99.9% 68 


Figure 3 shows in graphical 
form the probable service loss 
for such a random system. 


The attractive feature of a 
random system, or any system, 
with a large number of satellites 
is that the failure of one or two 
does not mean a great loss in 
service time. Published opinion 
(ref. 2) is that 99% is a reason- 
able probability and from figure 3 
49 satellites would provide this. 
Against this is the cost of such 
a number of satellites and the 
final chance of a small number, 
up to 12 (in synchronous or sub- 
synchronous orbit), of high re- 
liability or a larger number per- 
haps of a power less in reliability 
has yet to be resolved. 


Parallel Systems 


The immediate future for 
global communieations could hold 
development of satellite systems 
as back up for existing cable 
and H.F. links. This would allow 
full use to be made of the capital 
invested in existing systems whilst 


some of the traffic could be 
diverted to satellites to both re- 
lieve the pressure on systems and 
give the desired ‘‘traffic testing’’ 
of satellites in commercial cir- 
cuits. By such means the present 


reliability of both methods would. 


provide almost complete 100% 
service reliability. 


There is no doubt that satellite 
systems can provide perfect cir- 
cuits for intercontinental links 
but for a system to provide TV 
links between Europe and North 
America a cost of £40 million 
has been quoted with perhaps an 
annual ground cost of £10 mil- 
lion—unfortunately the make up 
of the ground cost has not been 
explained but the satellite cost 
alone indicates that the cost pro- 
hibits the use of such a link for 
TV alone. Telephone and public 
communication traffic is an eco- 
nomic necessity. 


Because satellites offer wide- 
band width systems considerable 
communication information can 
be conveyed. 


90 
NUMBER 
OF 
SATTELITES 
60 
30 
“01 4 1-0 10 
PROBABILITY OF BREAK IN 
SERVICE (PER CENT.) 
FIG.3 SERVICE DETAILS FOR 6500-MILE 


EQUATORIAL ORBIT. 


Commercial Links 


The number of channels so 
available and the modern develop- 
ment of pulse code modulation 
methods provide high reliability 
circuits for the transmission of 
commercial data in digital form. 
Apart from channel shortages 
the same facility is offered by 
submarine cable and microwave 
links. In Europe and the U.S.A. 
it is often the case that an 
executive will fly 2000 or 3000 
miles to have as little as an 
hour’s conversation with a busi- 
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ness partner—just to obtain the 
required secrecy and to see ‘‘the 
glint in his eye.’’ Here is a 
use for television and coded voice 
transmissions by digital means. 
In such systems the voice coding 
is done by means of ‘‘plug in’”’ 
digital voice conversion sets that 
can be changed at each end of 
the circuit by arrangement. Given 
time any code or cypher can be 
broken but where urgent decisions 
are required that are effected 
immediately by the time the code 
is broken, say 8 or 10 hours later, 
the die is cast and the uneoded 
information valueless. In the case 
of commercial circuits opposing 
factions or business competitors 
would not have access to the 
channel in any ease. 


Visual Communication 


At present the daily newspapers 
still have the lead in the presen- 
tation of a wide spread of news 
displayed in a permanent and 
referable form. Keal-time tele- 
vision will offer instantaneous 
reporting via satellites of events 
in other continents and home 
television-video recording equip- 
ment could offer means of record- 
ing programmes for later presen- 
tation when real-time programmes 
are received at sleeping or work- 
ing hours. 


News presentation in either a 
permanent or selectable form 
could be received in the home 
by teleprinter or facsimile line 
transmission. The cost of the 
distribution of a newspaper is 
high and the acquisition of tele- 
vision networks overseas by news- 
paper organisations is a realisa- 
tion of the possible decline of 
the daily paper as the medium 
of up-to-the-minute news. Politi- 
cal and economic power will 
probably remain with the perma- 
nent printed word for many 
generations yet but the pocket 
of the public—the growth of con- 
sumer demand—is a fickle thing 
requiring constant change of 
approach, even hourly, and it is 
here that teleecommunications have 
the greatest social future and 
even frightening implications. 


(Please see references on next page) 


A. Transistorised 
“Grid-Dip” 


Oscillator 


By IRVING SPACKMAN ZL1MO 


Strictly speaking, this instrument should not be 
ealled a ‘‘Grid-Dip’’ meter since transistors don’t 
have grids — however, the term is used here as 
the letters G.D.O. have become universally known, 
and undoubtedly will continue to be used even if 
the equipment utilises transistors. 


Recently whilst the author was earrying out 
some development work on a fully transistorised 
receiver and converter system, he found to his 
dismay that his conventional type of A.C. ‘‘power”’ 
operated G.D.O. using a standard vacuum tube 
circuit was the reason for the rapid and untimely 
demise of a couple of R.F. type transistors. This 
appeared to be caused by the fact that the voltage 
induced into tuned circuits associated with tran- 
sistor amplifiers was sufficient to cause breakdown 
of the base-emitter junctions. Obviously then, a 
lower power G.D.O. was required and this indicated 
the requirement that the instrument should be 
transistorised, so that it could be self-contained, 
portable and free of the trailing mains power lead. 


Several circuits were tried out with varying and 
sometimes indifferent results. The majority of these 
circuits utilised one transistor, usually operating in 
the grounded-base mode with a small capacitor 
coupling the ‘‘hot’’ side of the tuned circuit to a 
diode rectifier which in turn was connected to 
a second transistor operating as a D.C. amplifier 
to enable a 1 mA meter to be used as an indicator. 
This meter was included as part of a bridge network 
so that the meter reads close to zero when the 
oscillator is not functioning, rises when the oscillator 
is running, and dips in value when a resonant 
eireuit is coupled to the G.D.O. coil. 


The main difficulty with this system was the 
wide range of meter currents which prevailed, 
varying quite rapidly over the tuning range, thus 
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necessitating continual operation of the control to 
increase or decrease the meter current when tuning 
over the range of a coil. Whilst this was not 
too bad in practise, it certainly was annoying to 
have to readjust the G.D.O. meter whilst attempting 
to make other adjustments at the same time. Also 
the ambient temperature affected the range some- 
what due to the change of gain of the meter 
amplifier. 


Recently the author was able to try out a 
circuit with a slightly different approach. This 
operated very well, and was not as temperamental 
as the previous circuits, and in addition did not. 
require the use of either the diode or the D.C. 
amplifier. As can be seen in the circuit diagram, 
the meter is connected directly in series with the 
collector supply lead, shunted by the 5K ohm vari- 
able resistor which is a standard potentiometer. 
Facilities were included in each coil also to ‘‘plug 
in’’ a resistor which was selected to provide the 
correct amount of forward bias for the transistor. 
This system operates on the principle that’ when 
the transistor is not oscillating, there is only a 
small amount of collector current flowing. When 
oscillation occurs the increased base drive voltage 
causes a correspondingly amplified increase in 
collector current. If the feedback is reduced, for 
instance, due to coupling to another resonant circuit, 
then the base drive voltage is reduced, and the 
collector current drops also, in similar fashion to 
a normal G.D.O. 


Frequency Coverage 


Whilst the instrument has to date only been 
operated up to 100 megacycles, there is no reason 
why some of the newer transistors such as the 
AVZ12, AF102, 2NI742 or AF186 should not be 
utilised and in such event there is no reason why 
frequencies up to 200 megacycles or more should 
not be covered. Operation at such frequencies 
necessitates careful design and construction using 
the best V.H.F. techniques for short leads, low loss 
coil formers and socket, ete. 


The tuning capacity suggested is a straight line 
frequency type. This allows a fairly uniform 
calibration to be used, and does not cramp the 
calibration at the high frequency end of each range. 
In the event of such a capacitor not being available, 
a straight line capacity condenser can be used, 
however, with the attendant cramping of the scale 
at the high frequency end. 
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AF 102, 
AF 114 


OR 
OCHE7A 
(SEE TEXT) 
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S 
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NOTE: RX 1S MOUNTED ACROSS 2 PINS OF 4-PIN COIL SOCKET, 
AND IS ADJUSTED FOR VARIOUS COILS (SEE TEXT FOR VALUES) 


TRANSISTORISEDE GRIU-DIE 


The author used a set of coils similar to those 
eonstructed for his A.C. G.D.O. Small bakelite 
speaker plugs (Teletron or Amphenol types) were 
machined to fit inside lengths of #in. diameter 
perspex tubing which was then glued to the plug. 


In the low frequency coils, which were longer in . 


length, the resistor was mounted first. In the high 
frequency coils, the resistor was easily mounted 
after the coil was wound and ealibrated. It is 
suggested that the lowest frequency coil be wound 
first, then each succeeding coil can be adjusted to 
overlap the lower frequency one, by removing or 
adding a turn or two. 


Coil Table 


The resistor values are determined for transistor 
type OC171 and may have to be adjusted slightly 
for other transistor types. 


Frequency Range Turns Resistor R. 
1.3 -2.5 megs. 140T No. 32E 55 kom 
2.5-5 megs. 60T No. 28E 33K 
5-10 megs. 20T No. 28E 15K 
10-20 megs. 1OT No. 208 - 4.7K 
20-40 megs. ST No. 16E 6.8K 
40-70 megs. 4T % diameter 16E 10K 


close wound and self supporting 


Calibration and Use 

After all the coils have been adjusted and prior 
to final calibration, they should be heavily ‘‘doped’’ 
with perspex cement or a thin surface of epoxy 
resin adhesive. One very satisfactory method is 
to “‘pot’’ the coil in epoxy resin in a small aluminium 
or waxed paper tube. If an aluminium tube is 
used it should be greased inside prior to use to 
stop the material adhering to the inside wall. 


OSCILLATOR 


The instrument can be calibrated over most of 
the lower frequency ranges by using a general 
coverage communications receiver. However, care 
should be taken to see that it is not accidentally 
calibrated on the image frequencies, instead of the 
true signal frequency. 

A suitable dial can be prepared on white card- 
board and this used as a template for an engraved 
type plastic panel. The knob can be fabricated 
from a circular disc of ¢in. perspex of suitable 
diameter with a hair-line scratched on it and filled 
with black paint. This perspex disc can be glued 
or screwed to a suitable knob for mounting on the 
capacitor shaft. 


Methods of Using the G.D.O. 


It should be noted here that this G.D.O. is not 
a particularly successful absorbtion wave meter if 
the meter on the instrument is used. However, the 
use of any transistorised G.D.OC. is not recommended 
as an absorbtion wavemeter with any circuit other 
than another transistorised circuit, otherwise the 
oscillator transistor could possibly be destroyed. 

Many articles and texts have been published on 
the use of the G.D.O. Once a good instrument of 
this kind has been constructed it becomes indis- 
pensable. This unit has caused the author’s older 
A.C. powered G.D.O. to be relegated to a back corner 
of a rather overcrowded work bench. 

The author wishes to acknowledge with grateful 
thanks the information on the cireuit used in this 
instrument which was by Mr. R. Dent of the Elec- 
tronics section of the Chemistry Department, 
University of Auckland. 
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A TRANSISTORISED COMMUNICATION 


RECEIVER 


For Mobile or Home Station Use 


This receiver was developed as a_ standby 
receiver for home station use, and as such to be 
capable of top performance when used as a mobile 
or field day receiver. Thus, this receiver will also 
make an ideal companion for use with the V.H.F. 
mobile converters which were described in earlier 
issues of this magazine. It was designed to have 
better than average overload characteristics (an 
essential for field day operation), stable tunable 
oscillator (particularly for mobile use), a relatively 
selective LF. amplifier, an amplified AVC system 
capable of use with CW, AM and SSB (particularly 
required for mobile service), a BFO and associated 
Product detector, and an audio system capable of 
at least 1-2 watts of audio power output. The 
receiver is easily constructed and aligned, whilst 
most of the circuits are uncritical and stable in 
performance characteristics. The whole receiver 
ean be packaged into a relatively small volume, 
suitable for use in a vehicle. 


The Circuit Description 


The receiver can best be divided into four 
sections for the purposes of further description. 
These are: 


1. R.F. stage; mixer, and Tunable Oscillator. 
2. LF. stages, and Noise limiter. 


3. A.V.C. Detector and Amplifier, B.F.O. and 
Product Detector. 


4. Audio Amplifier and D.C. regulator system. 

In some eases it is difficult to confine the dis- 
cussion purely to one section, where, in particular, 
there is some overlapping, e.g., the overload 
characteristic of the R.F. and I.F. amplifiers is 
determined in part by the type of A.V.C. used and 
the system used for deriving the controlling voltage. 


4-6 OR 14-16 Mc/s 


CONVERTER AS 
DESCRIBED 
PREVIOUSLY. 


MODIFIED 
FOR AV,C, 
CONTROL 


TUNABLE 
LOCAL 
OSCILLATOR 


455 Ke/s |.F. CHANNEL 


by Irving Spackman, ZLIMO 


1. R.F. Stage, Mixer and Tunable Oscillator 


In this receiver, as in all other communication 
receivers, the tunable circuits are really the heart 
of the equipment, particularly one which is designed 
with 8.S.B. reception in mind. It is here that good 
components well constructed both electrically and 
mechanically are required. The problem is much 
simpler if the tuning range can be kept small com- 
pared with the frequency of operation. 

It is very difficult to accommodate a tuning 
range of 500 ke. which is suitable for almost all 
of the amateur bands, and also 2 megacycles which 
is a requirement for usable coverage of the V.H.F. 
bands, above 50 megacycles, both in the one instru- 
ment, without a faney system of coils, capacitors. 
or both. Another point-is that one is limited to 
the type of condenser gang for the tuning circuits 
as size, both in terms of capacity and physical 
dimension, and secondly and what is more important, 
availability, are both factors. The author used 
three of the 75 pf. gangable ‘‘Polar’’ capacities. 
which were found in the R.F. tuning units No. 26 
and 27. Many of these became available from war 
surplus overseas, and there must be many still 
lurking in junk boxes or on shelves in amateur 
shacks. With these capacities, calculations showed 
that a tuning range of 3.5 to 4 mc/s. or 4 to 6 me¢/s. 
could easily be obtained by the use of parallel 
padding capacities without excess reduction of the 
dynamic impedance of the tuned circuit and thereby 
lower gain and Q. The parallel padding capacities. 
ean be calculated easily from the formula shown 
in the appendix, together with the worked examples. 


Transistor Types for R.F. Service 


Among the types which are available at the 
present time are the Philips-Mullard series, AF'115, 


AUDIO DET. AUDIO OUTPUT 


A.V.C. 
DETECTOR & 
AMPLIFIER 


OPTIONAL 


BLOCK DIAGRAM OF TRANSISTORISED RECEIVER FOR V.H.F MOBILE. 
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TRANSISTORISED 
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MOBILE COMMUNICATIONS RECEIVER 


R.E AMPLIFIER 


LF AMPLIFIER 
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AF125, AF116, AF126, AF117 and AF127. These 
are suitable for R.F., mixer and 455 Ke LF. opera- 
tion respectively. The two numbers ending with 
the same figure have basically the same character- 
isties, but differ in case design. In addition to 
these there are the AF179 and AF181 which are 
designed for large signal I.F. and forward controlled 
I.F. amplifier service in 35 megacyele TV LF. 
amplifier service. As such, these transistors have 
somewhat better overload characteristics than the 
AF115-AF127 series. The author carried out a 
number of laboratory tests on a range of these 
transistors and found that the AF181 was ideal 
for the controlled I.F. amplifier transistors, operated 
under reverse rather than forward A.V.C. charac- 
teristics. When forward A.V.C. was used, at high 
forward bias voltages, there appeared to be a 
marked capacitive change in the transistors’ col- 
lector characteristic which caused quite a marked 
shift in centre frequency of the transfilters. The 
AF115 and AF116 both appeared to be optimum 
for R.F. Mixer and oscillator service. The AF117 
was not far behind the AF181 when used at 455 Ke 
in A.V.C. controlled IF. stages, but exhibited a 
rather steeper gain versus A.V.C. control voltage 
curve. 


Chis geen 


Returning now to the circuit, the signal is fed 
to the R.F. transistor base via a noise filter in the 
antenna lead, and a tuned transformer. This tran- 
sistor is operated in the grounded emitter mode 
with the collector connected directly across the 
tuned primary of the interstage circuit, which is 
identical to that used as the aerial coil. The mixer 
transistor has the signal applied to the base from 
the low impedance secondary of the R.F. trans- 
former, and the local oscillator voltage is injected 
into the emitter circuit via a capacity from the 
emitter of the local oscillator. The supply voltage 
for the mixer, local oscillator, and B.F.O. is run 
from a regulated voltage source using a Zener 
diode and a small power transistor as a series 
regulator. This stabilisation is absolutely essential. 
Some readers may wonder why the mixer is stabi- 
lised, but this is done to avoid any pulling effect 
the mixer may have on the oscillator when the 
supply voltage varies. This could no doubt be over- 
come if an emitter follower was used between the 
oscillator and mixer, but the system used here per- 
forms very well and saves a transistor. 

The local oscillator is a circuit which was used 
by the author in a V.F.O. some two yeu:s «i more 
ago and it has proved exceptionally stable and 
reliable. In the original V.F.O. a large coil spaced 
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wound on a ceramic former was used. In the case 
of this receiver, a much smaller coil was required 
and was constructed using a 4in. diameter ceramic 
former with grooves moulded into it. The wire 
was wound on after it was heated to as high a 
temperature as could possibly be handled comfort- 
ably. When the wire cooled it contracted and made 

- a very tight coil. No slug was used, but several 
trial coils were prepared prior to winding the final 
one in order that the inductance could be correctly 
set. (See further details in appendix. ) 

The oscillator transistor operates in grounded 
base mode with the collector tapped about half-way 
up the coil and the emitter connected via a capacity 
to a tap three turns from the earthy end. 


The LF. Amplifier System 


This part of the receiver is very simple. No 
major alignment is required thanks to the use of 
Clevite Ceramic Transfilters as the interstage coup- 
ling elements. ‘Transfilters are also used instead 
of emitter by-pass capacitors and these give con- 
siderable improvement in selectivity. The anode 
loads to feed the mixer and first I.F. amplifier 
are 6.8K resistors. With a 12 volt supply these 
permit about 6 volts to be available across the LF. 
transistor with 1 mA. collector current. Under 
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these conditions the full dynamic range of the first 
LF. amplifier is still available for A.V.C. control. 
The second LF. stage has virtually the full supply 
voltage available for the collector as an LF. trans- 
former is used as the collector load. The collector 
ig connected across the full winding as the 
collector impedance of these transistors is in the 
vicinity of 1 megohm, at 455 Ke. A.V.C. is applied 
to both stages and, together with the R.F. stage, 
this enables the receiver to handle a wide range 
of signal strengths. 

As the Transfilters are used throughout the 
LF. amplifier, the only tuned circuit which requires 
adjustment is the LF. transformer located between 
the second I.F. amplifier and the detectors. 


The A.V.C. Detector-Amplifier, BFO, 
Product Detector 


The last LF. stage couples to the A.V.C. system 
and Detector through a standard IF. transformer. 
The A.V.C. detector amplifier uses a silicon tran- 
sistor and operates as a class B type detector and 
D.C. amplifier. This simple system provides A.V.C. 
delay due to the R.F. voltage required to overcome 
the intrinsic Vbe of the Silicon transistor. The 
collector is connected to the —12v. line via a voltage 
divider resistor network which sets the maximum 
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no-signal voltage which appears on the A.V.C. line 
to about —7 volts. For optimum performance in 
the R.F. and I.F. chain this voltage should not be 
any higher than —8 volts and this should not be 
exceeded even in a vehicle with high battery voltage. 
The use of a silicon transistor means that this 
voltage is relatively temperature stable, a condition 
which did not prevail using a germanium transistor 
in earlier experiments. The A.V.C. is fed, via the 
A.V.C.-R.F. gain, switch, to the A.V.C. controlled 
stages. The no signal idling current of these stages 
is set so that with increasing signal first the R.F. 
stage, then the first IF. and lastly the second LF. 
have their gain reduced to a minimum. However, 
the onset of the A.V.C. is delayed so that it does 
not degrade the weak signal performance of the 
receiver. 


This A.V.C. system is basically a high impedance 
system. It will function when the B.F.O. is oper- 
ating but is not readily adaptable to a ‘‘hang’’ 
A.V.C. circuit. The time constants for this system 
are short enough to cope with flutter in mobile 
equipment very well, but do allow a little back- 
ground to appear between breaks in C.W. and 
pauses in 8.8.B. signals. The author is currently 
working’ on a ‘“‘low impedance’’ A.V.C. system 
which shows considerable promise and appears to 
be capable of providing various ‘‘attack’’ and 
‘“decay’’ time constants. This may well be the 
subject of a future note. 


The Noise limiter is a shunt type and is con- 
nected across the last I.F. amplifier transformer. 
The time constant control can be preset or dis- 
pensed with altogether if desired. This unit was 
used in preference to a series-diode type noise limiter 
as there was no normal diode detector to provide 
the necessary automatic biassing arrangements for 
the series-diode type of limiter. The limiter shown 
in the cireuit is commonly used in transistor and 
valve receivers, and works on all modes of reception 
and is very good for ignition noise. If the noise 
limiter is located some distance from the panel 
and its associated on-off switch, then shielded cable 
should be used for the lead. Alternatively, the 
switch can be neglected and the limiter wired 
permanently in the ‘‘on’’ condition as the author 
did. There are rarely any occasions when the 
limiter is switched off. 


The detector also operates on all modes, and 
is capacity coupled to the secondary of the same 
I.F. transformer, which feeds the A.V.C. detector. 
The detector operates as a product detector on 
S.S.B. and C.W. (with the B.F.O. on) and as a 
class B or power detector for A.M. In addition, 
it functions as an audio amplifier, thus reducing 
the remaining number of audio amplifier Stages. 
This circuit was first used by T. L. Thomas in 
“The T.D.C.S. Communication Receiver’? deseribed 
in November, 1963, QST. A 2.5 mh. RF. choke 
in parellel with 50 pf. is used in the collector circuit 
as a filter together with a sizeable by-pass capacity 
to remove any 455ke LF. energy from the audio 
before it passes into the audio amplifier system. 
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The B.F.O. is similar to that described by the 
author in a previous article and uses a Transfilter 
as the tuned circuit. A 50 pf. trimmer capacitor 
connected across the filter as shown in the cireuit 
enables it to be tuned through the I.F. frequency 
range. If a variable capacitor is required, the 
variable must be one with both the stator and 
rotor insulated from earth. Less variation can be 
obtained by placing the capacitance from the 
collector side of the filter to ground. If it is incon- 
venient to use a tuning capacitor, but a variable 
B.F.O. is required, then consideration should be 
given to the use of a variable capacitance diode 
such as the BA102. Two of these, in parallel, could 
be operated from the front panel via a potentiometer 
connected across the regulated supply line. This 
B.F.O. is very stable, with performance midway 
between that of a conventional tuned circuit, and 
of a quartz erystal, and forms the final link in the 
high stability chain necessary for satisfactory 
S.8.B. reception. 


The output from the B.F.O. is coupled out from 
a low impedance source, this being the emitter 
circuit of the oscillator transistor, to the emitter 
circuit of the product detector transistor. As the 
detector provides considerable isolation from the 
B.F.O. back to the LF. chain, little B.F.O. voltage 
finds its way to the A.V.C. detector. Consequently 
A.V.C. can be used even when the B.F.O. is oper- 
ating, providing there is adequate isolation and 
shielding between these two sections. This means 
plenty of by-passing and de-coupling is necessary. 


The Audio Stages and Regulator Section 


Having a reasonable audio voltage available 
from the detector means that the audio amplifier 
is relatively simple. The first audio transistor is 
preceeded by the audio volume control and operates 
as a driver stage for a pair of AC128’s operating 
in Class B. These are capable of giving nearly 
two watts output into a speaker, which is adequate 
even for the average mobile. If less power is needed 
then a pair of OC84’s will give a little over 1 watt 
whilst a pair of OC72’s or 2N2178’s will deliver 
close to 1 watt. The OC84’s will operate satisfac- 
torily with the existing transformers but other’ 
types of transformers may be required for other 
types of transistors. These can be readily found 
by consulting the manufacturers’ catalogues. 


The output transformer is switched either to 
a speaker or to a dummy load and a jack socket 


- is provided for a pair of headphones. 


The series regulator is used to provide a source 
of approximately 6-9 volts for the tunable and beat 
oscillators, the mixer and the R.F. gain control. The 
total current drawn by these stages exceeded that 
which could be satisfactorily controlled by a-low 
power Zener diode. The regulator also helps provide 
a large measure of improved filtering for the sections 
it serves when the receiver is being used from dry 
batteries, in the open, and the audio amplifier is 
delivering considerable power to a speaker. If the 
regulation of the power source is poor, then the 

(Please turn to page 29) 


Circuit and Service 
‘Autocrat TV Receiver 
“Vega Altair” 


ADJUSTMENTS: 


A service test receptacle, accessible 


from the rear of the cabinet after the 
back has been removed, provides the 
following test points (underneath view): 
Pin Connection to: 

B + 2 

Tuner AGC 

LF. AGC 

AFC Ref. 

A.F.C. output 

Earth 


PICTURE WIDTH: 

This control is factory adjusted and 
normally should not require any adjust- 
ment in the field. Readjustments can 
be made as follows: 

. Mains to 230 volts. 

VTVM to 1500 volts scale. 
Remove EHT cage cover. 

Probe to Boost rail. 

Adjust potentiometer adjacent to line 
output transformer (or on_ later 
models above horizontal linearity 
coil on the linearity panel). 


HORIZONTAL LINEARITY: 
To adjust, release hex. locking nut 
and adjust metal insert. 

1. Contrast control set to minimum. 
2. AGC control adjusted till a milky 
picture without sync. is obtained. 

3. Check operation of contrast control 
for normal picture black level. 


HORIZONTAL OSCILLATOR 

ADJUSTMENT: 

1. Bypass pin 5 of rear test socket to 
ground with a .47 uf capacitor. 

2. Set phase pot approx. 2/3in. rota- 
tion in clockwise direction (when 
viewed from rear of chassis). 

3. Adjust horizontal hold slug until 
floating picture appears. 

4. Remove capacitor from pin 5. 

5. Adjust horizontal hold if any hori- 
zontal fold is visible on raster. 


LF. ALIGNMENT PROCEDURE 

Remove Yoke Plug from socket. 

Attach 2,000 ohm 20 Watt resistor 
between B + 1 and chassis. 

B + 3 to LF. Board should be + 210V. 
and filament voltage 6.3V A.C. 
Supply — 8V. bias to I.F. (Test socket 

pin 3). 

Connect oscilloscope to test point “B” 
on I.F. 

Board — set for 2V. P.P. reading. 

Connect sweep generator to test point 
eA eon LF. 

Board via 1,000 pF capacitor. 

Set sweep generator output to give 2V. 
P.P. output on oscilloscope screen; 
adjust the I.F. transformers for peak 
output at the points on the response 
curve at which the markers occur: 

L107 Video detector 36.9 Mc/sec. peak 
nearest to P.C. Board. 

L106 2nd I.F. 34.9 Mc/sec. peak nearest 
to P.C. Board. 

L105 1st I.F. 38.9 Mc/sec. peak nearest 
tonr.C. Board. 


See ria a aes 


Sate ae 


FIG .4 


36°9 mc. 


Repeat sequence to obtain a curve simi- 
lar to figure 1. 


TUNER — LF. BOARD LINK — 

CIRCUIT ALIGNMENT 

Change sweep generator connection from 
point “A” to test point on tuner. 

Switch tuner to blank channel. 

Reduce bias if required during align- 
ment of traps. 

L101 Top coil 31.9 Mc/sec. marker for 
minimum. 

L102 Bottom coil 40.4 Mc/sec. marker 
for minimum. 

NOTE — These two cores inter- 
react and for the proper tuning 
must be positioned on the outside 
of the coils. 

Repeat if necessary to obtain minimum 
gain at 40.4 Mc/sec. without a kink 
in the slope of curve towards the 
38.9 Mc/sec. marker. 

L103 Top coil 33.4 Mc/sec. marker 
for minimum. 

NOTE — Core position on outside 
of coil. 

Readjust bias to — 8V. and adjust output 
of sweep generator for 2V P.P. on 
oscilloscope screen. 

Adjust L104 secondary converter coil 
in conjunction with core of primary 
LF. coil on tuner to obtain a response 
curve similar to figure 2. 

NOTE — The core tuning L104 
secondary converter coil must be 
tuned to the outside peak. It may 
be necessary to repeat sequence 
from L101 to obtain correct 
curve. 

NOTE — This curve should main- 
tain a substantially constant shape 
with a bias change from 0- 12V. 


SOUND ALIGNMENT (Station 

Signal Method): 

NOTE: The sound I.F. Alignment is 
based upon a properly aligned video 
LF. strip. 


DESCRIPTION: The sound system con- 
sists of 5.5 Mc. I.F. amplifier /limiter 
stage V7 pentode, a quadrature grid 
detector V8 and output stage V10 
pentode. 

**Since this type of sound system is 
extremely sensitive, relatively small in- 
put signal voltage will cause grid 
current to flow in both I.F. amplifier 
and detector stage. This grid current 
will load the tuned coils, making them 
broad and alignment impossible. 

Very weak signals, on the other 
hand, will not lock the quadrature oscil- 
lator, also causing a condition in which 
alignment is impossible. For this reason 
it is necessary to use a signal which 
can be gradually attenuated. 

(See chart page 22) 


PRELIMINARY STEPS: 
1. Tune in a strong TV station. 
2. Adjust all controls for normal 
picture and sound. 


SOUND ALIGNMENT 
(Signal Method): 


Test signal required 5.5 Mc/sec. F.M. 
modulated sine wave 15 K/c. devi- 
ation with 230 A.C. mains input, 
yoke plug removed and B+1 loaded 
with 2,000 ohm 20 watt resistor and 
test signal connected to video test 
point “B” on I.F. Board and chassis. 


Apply — 15 volts or more to LF. 
A.G.C. line. 


Tune to blank channel. If this is in- 


sufficient to keep noise out, remove 
6EH7. 


Contrast potentiometer minimum. Vol- 
ume potentiometer minimum. 


C.R.O. vert. amp. lead to detector out- 
put (Sl-1) and adjust vert. amp. 
gain to accept 50V. P.P. Adjust sync 
for steady sine wave. With strong 
test signal into test point “B” apply 
V.T.V.M. to junction of R213, C212 
and bottom of L202. 


Tune L202 and secondary of L201 
(bottom core) for maximum neg. 
voltage (-2 to — 3.5V. approx.) At- 
tenuate signal to the point where 
break out just occurs. This will be 
seen on CRO as serrated top or 
bottom of sine wave. Tune L201 
secondary (bottom core) to remove 
break out and reduce signal input. 
Retune and repeat until lowest input 
at which lock occurs is reached. 
Then tune L201 primary (top core) 
in like manner. 


NOTE: Both primary and secondary 
core must tune to outer peak. Tune 
L111 (bottom core) and L110 (top 
core) to point where lock can be 
produced with minimum signal input. 


NOTE: Both primary and _ secondary 
core must be tuned to outer peaks. 
Repeat tuning operation from L201 
to Lio: 


Retouch L202 to check lock at 
minimum signal input as L202 
is tuned high or low; sine wave 
should break out at top and 
bottom at approx. same degree 
of core variation. Proper posi- 
tion of L202 core gives maximum 
sine wave output, and at this 
position the bias developed is 
slightly less than the maximum 
previously obtained. 

Amplitude of sine wave should not 
vary more than 30% from mini- 
mum signal required for lock to 
full signal. 

Turn up volume control with mini- 
mum signal applied; a clear sine 
wave without any rattle noise 
should be heard. 


(Turn to page 22) 
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OPERATING VOLTAGES 


(Measurement Conditions) : a ; : 
Brightness and Contrast set for normal picture, volume minimum, 10mV signal input. 


* Zero signal input (Shorted aerial input) 


Channel 1 all controls adjusted for correct normal picture 
Mains input 225V, 50 c/s 

Fil. 6.3Y AC Mains transf. Sec. 190 AC 
B-+-on bridge rectifier 240V. 


STEP 
i! 


STATION 


Strong signal 


Strong signal 


Attenuate signal 
to just into 
noise and break 
out can be 
heard. 

**) “sees under 
description. 


Attenuate signal 
to just into 
noise and break 
out can be 
heard. 

** see under 
description. 


Attenuate signal 
to just into 
noise and break 
out can be 
heard. 

** see under 
description. 


Attenuate signal 
to just into 
noise and break 
out can be 
heard. 

**) séey eunder 
description. 


ENDIC. ADJUST 
VIVM to jet. L202 quad. 
R213 and C212 coil. 
Located near 
L202 
Listening test L202 quad. 

coil. 
Listening test L201 ___ bot- 
tom core. 
Listening test L201 top 
core. 


NOTE: CORE SHOULD BE 
ON OUTSIDE OF COIL. 


IDA 
tom 
on IF 
board. 


bot- 
slug 


Listening test 


NOTE: CORE SHOULD BE 
ON OUTSIDE OF COIL. 
Listening test L110 top 

slug. 


NOTE: CORE SHOULD BE 
ON OUTSIDE OF COIL. 
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B+1, 229V, B+2, 220V, B+3, 214V, 
B+4, 210V. 

Ripple B+1. .2Vpp (taken with VIVM). 

Boost 850 V EHT 16.5 KV (Min. 
Brightness 17.5 Kv). 

Total H.T. Current:— 


No signal 345mA. 
signal 325mA. 


REMARKS 
Max. deflection neg. voltage (coarse 
adjustment). Of two possible max. use 


largest voltage reading. 


Max. sound min. 
with a 4 
position. 


distortion, approx. 
turn of slug from above 


Adjust for max. sound min. distortion. 
Keep attenuating and adjusting till no 
further improvement can be made. 


Adjust for max. sound min. distortion. 
Keep attenuating and adjusting till no 
further improvement can be made. 


Adjust for max. sound min. distortion. 
Keep attenuating and adjusting till no 
further improvement can be made. 


Adjust for max. sound min. distortion. 
Keep attenuating and adjusting till no 
further improvement can be made and 
observe minimum 5.5 mc. beat on pix. 


MODIFICATIONS: 
27th June, 1962. 


1. V3A on schematic 6£H7/EF184— 
read EF183. 

2. V14 on schematic 1S2—read DY87. 

3. E302/303 on schematic — add 
1N1763/1N3254 HR24. 

4. C342 on schematic — add 22pf. 

5. In models equipped with B79 power 
transformers — R358 100 deleted. 

6. In all models after serial No. 15808 
C330A .1 uf deleted. 

7. In all models after serial No. 15808 
R347ABC 3 x 680K —replace by 
R347 2.2M. 

8. In all models after serial No. 15808 
R351AB 2 x 4 470K — replace by 
R351 1M. 

9. Replacement T.V.B. 110 by B90 


Blocking OSC. 
R308 4 Watt Carban: 3.3 Megohm 
now 2.2 Megohm. 

C108 Ceramic, 350 wv. .0047 MFD 


now .0033 M.F.D. 
COLOUR CODING OF B90 LEADS 
Black: R206, 1 watt, 3.3 Megohm. 
Yellow: Pin 1 Frame Osc, ECF80. 


Green: C108, .0033 MED, Video Panel. 
Blue: Pin 9 Frame Osc, ECF80. 
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SERVICEMAN’S COLUMN 


The other day I had a classical 
ease of frozen diagnosis—in the 
true Jack Darr tradition—yes it 
happened to me, too, in spite of 
all precautions, and this is how 
it came about. I had a TV chassis 
in for repair which was about 
two years old and which, accord- 
ing to the owner, had given 
uninterrupted service up till now 
when during the previous even- 
ing’s viewing it had _ stopped 
suddenly, no sound, no picture, 
no raster. From this description 
I mentally diagnosed a_ faulty 
line output transformer. As it 
turned out I was right too, but 
as I was to discover there was 
more to it than that. 


Before condemning the L.O.T. 
I made the usual checks and tried 
new valves but everything pointed 
to the L.O.T. Nevertheless, I 
still had the feeling something 
else was wrong and so it was, for 
when I checked the drive to the 
EL386 output valve it showed 
about 100v. positive on the grid. 
Faulty coupling condenser from 
the line oscillator? No. What 
then? Recourse to the manufac- 
turer’s schematic showed that the 
only other component which could 
cause this state of affairs was 
in the H.H.T. regulation circuit 
which in this case consisted of 
a feedback network from a tap 
on the L.O.T. to the grid return 
of the EL36. There was a 470pF 
condenser coupled to the low end 
of the grid resistor and a check 
showed it to be shorted. At the 
same time a burning smell was 
noticed accompanied by a small 
wisp of smoke from the 1 meg 
pre-set E.H.T. and width control. 
This control was connected 
through a V.D.R. to the grid 
return at the same point as the 
shorted condenser. However re- 
placement of this control plus a 
new condenser, although remov- 
ing the positive grid voltage, still 
didn’t bring the set into operation 
so this time I went ahead and 
wired in a new transformer. 


Now we were getting some- 
where- -boost 850v, EHT 16KV, 


Conducted by J. Whitley Stokes 


raster normal. I hooked the 
aerial on and turned up _ the 
volume—no sound. At this stage 
I started to wonder just how 
many more things I was going 
to find wrong. A check disclosed 
no voltage on the plate of the 
6DT6 quadrature detector. As 
this valve derives plate voltage 
from B+ boost the thought 
occurred that, during the time 
when things went wild, the de- 
coupling condenser in the 6DT6 
plate circuit had popped. It had, 
but I noticed that although 
original it was of only 500v DC 
wke. when according to specifica- 
tions it should have been IKYV. 
After replacement the sound or 
at least some sort of noise was 
emanating from the speaker so I 
turned my attention to the picture 
side but the only ‘‘picture’’ to 
be seen was a few black and white 
patches which looked very much 
like the results of extreme over- 
loading in the video I.F. section. 
A check of the AGC showed no 
voltage present on either tuner 
or LF. As I’d been using the 
VTVM to check the AGC voltages 
I thought I’d check to see if the 
AGC keyer valve was getting any 
pulse from the L.0.T. I switched 
the VoltOmyst to A.C. 1400v. 
range and stuck the prod on the 
plate terminal and measured 
around 300v. P.P. which was quite 
sufficient to operate the keyer 
valve I thought. 

It was at this point that the 
frozen diagnosis set in. The 
trouble just had to be in the 
AGC eircuit—I went over it with 


CORRECT 


BLUE 


1eE 


a fine tooth comb, changed valves, 
checked the wiring for shorts, 
checked condensers, checked re- 
sistors. Everything was O.K. 
except no AGC voltage. That 
old standby of the AGC trouble- 
shooter the bias box was hooked 
up and picture and sound were 
normal. I’d reached the stage 
where the only thing to do was 
to give it a rest, and wait for 
the brain to become thawed out! 
Later on (considerably) I came 
back to it trying hard to forget 
my earlier diagnosis. I’d start 
at the beginning but this time 
I used the ’scope in place of the 
VTVM and this time I struck 
oil because when I checked the 
waveform of, the AGC pulse at 
the keyer plate it showed 
negative-going instead of  posi- 
tive! No wonder there was no 
AGC voltage being developed, but 
the important thing was, what 
was causing the reversal of norm- 
ally positive-going pulse? I 
checked over the wiring to the 
centre-tapped winding on _ the 
L.O.T. thinking it might be re- 
versed but it was correct. Next 
step was to check the waveform 
on the other half of the winding 
which is used to supply a refer- 
ence pulse to the phase dis- 
eriminator. This is a negative- 
eoing pulse of the same magnitude 
but 180 degrees out of phase with 
the AGC pulse. It showed 
negative-going all right but over 
50% higher than normal—there 
was only one answer, the new 
line output must be defective! 
Before ripping it out I took a 
close look at the lead-out wires 
from the winding to the terminal 
board, these leads are insulated 
with different coloured sleeving 
for purposes of identification 
(refer illustration). 


Please turn to Page 31 
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This article describes a 50 kW 
broadcast transmitter suitable for 
M.F. use. 

Medium wave broadcasting has 
been given a fillip in “Western” 
countries by the popularisation of 
the transistor portable receiver, due 
mainly to its convenient size and the 
directional properties of the inbuilt 
ferrite aerial giving good reception 
in otherwise unfavourable areas. 

In developing countries medium 
wave broadcasting is still the chosen 
method to reach the city-based popu- 
lation and much of the hinterland. 

It can therefore be argued that 
medium-wave broadcasting will satisfy 
a need for many years to come and 
that the replacement of obsolete 
equipment can be considered on an 
economic basis and a new service 
likewise can be guaranteed a worth- 


while life. 


The 50 kW M.F. transmitter 
described comes from a company 
with a history of know-how yet 
it differs from earlier equipment 
in two significant ways. 

The major difference is the 
embodiment of the high efficiency 
radio frequency amplifier tech- 
nique! which is exploited by a 
single valve of recent design 
operating at relatively low h-t. 
voltage. 

The second major difference 
concerns construction. The trans- 
mitter is housed in two cubicles 
which are fully erected in the 
factory and transported as units 


Fig. 1. Front view of transmitter on 
test in works (illustrated below). 


Figs. 2 and 3 (not illustrated). Show 


the tubular steel framework of the 
transmitter. 
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Broadcasting Transmitter 


to site. On installation the 
cubicles are bolted together to 
form a single free-standing unit. 
The transmitter can be installed 
on a flat floor and requires no 
plinths or floor ducts. Low noise 
air cooling is employed with a 
relatively small flow of air, using 
a simple suction fan and ducting 
arrangement. 


Mechanical Construction 


The transmitter proper is built 
into two cubicles which can be 
bolted together to form a single 
free-standing unit 13ft. Oin. wide 
by 6ft. 6in. deep by 7ft. 2in. high. 
The complete transmitter is shown 
in Fig. 1 with the radio frequency 
amplifiers in the cubicle on the 
right-hand side. The other cubicle 
houses the modulator and power 
conversion equipment. 


The cubicles employ a_ novel 
form of construction, the design 
philosophy being to use the 
smallest number of units con- 
sistent with the ability to manu- 
facture, pack, transport and 
install them without embarrass- 
ment due to size, weight or 
handling facilities. The cubicles 
have. been designed to permit 
transportation with the majority 
of the components in situ. 


The cubicle is constructed with 
a base frame made of heavy 
channel section steel which is 
welded at the corners and eross- 
braced to form a rigid plinth. 


by D. F. Bowers* 


Tubes are welded between the 
side channels to strengthen the 
base frame and to provide a 
means for moving the unit with 
the aid of rods and rollers. 


A framework made of tubular 
steel members is bolted to the 
base frame to provide the strength 
and rigidity essential in a cubicle 
of this size. The free fixtures 
are used to support mountings 
for components and the external 
cladding. The fixtures are locked 
to the tubes by hexagon socket 
erub screws, and where greater 
strength is needed hexagonal pins 
are fitted through fixture and 
tube. 


The base frame is covered by 
a heavy section alloy sheet, which 
provides radio frequency shield- 
ing, in addition to a flat surface 
braced to carry the heavy com- 
ponents. 


Essential metalwork such as 
the centrally disposed air ducts 
and screens are built into the 
cubicle using the fixtures and 
tubework for location. One of 
the cubicles is shown in a partly 
assembled state in Fig. 3. This 
shows part of the external panel- 
ling in position illustrating the 
method of fixing the sheetmetal 
work to the tubular framework 
and_ base. 


(* The Marconi Company Limited, 
Chelmsford, England.) 
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The external panels and doors 
are identical in construction to 
those used on previous Marconi 
transmitter designs. In addition 
the benefits of previous develop- 
ment work on cubicle construction 
methods relating to air sealing, 
r.f. screening and 
have been maintained in the larger 
basic units. For large equipments 
this form of cubicle construction 
shows great benefits. 


Construction of Radio Frequency 
Amplifier Unit 


This unit mounts the three 
radio frequency amplifiers with 
a layout up to the anode of the 
valve in the final stage as shown 
in Fig. 4. 


fhe first. rt) -amplifier is 
mounted on a sub-chassis on the 
right-hand side of the unit and 
the circuit ‘‘flows’’ smoothly to- 
wards the final r.f. amplifier on 
the left-hand side. The essential 
meters are built into appropriate 
points in the circuit and all tuning 
controls are disposed on_ the 
central control pillar. The preset 
controls for the third harmonic 
resonators, in anode and cathode 


Fig. 4. Front view of R.F. unit 


interlocking: 
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cireuits of the final r.f. amplifier, 
are mounted on the facia panel. 

The rear half of the cubicle 
contains the large components 
associated with final r.f. amplifier 
anode tank and feeder coupling 
circuits. 


Construction of the 
Modulator and 
Power Supplies Unit 


This contains the modulator in 
the front half and the power con- 
version equipment in the rear 
section. 

The modulator is illustrated in 
Fig. 5. The audio amplifiers are 
arranged on the panel in front 
cf the air duct and the circuit 
‘flows’? from top to bottom to 
the grids of the two air-cooled 
modulator valves. The feedback 
potentiometers are fitted above 
the modulator valves to give the 
most direct connection to the first 
audio frequency amplifier. 

The operational controls, over- 
load indicators and test facilities 
are built into the central control 
pillar. The handles for the earth- 
ing switch and the key interlock 
device are mounted on the facia 
panel. 


The power conversion equip- 
ment is mounted in the rear 
section of the unit, including the 
main h.t. rectifier which employs 
Six excitrons type AR63 with a 
separate blower to cool the 
cathodes. All other d.c. supplies 
use air-cooled selenium rectifiers. 


Radio Frequency Circuits 


Three radio frequency ampli- 
fiers are used to raise the input 
drive power of 1 W to an output 
of 50 kW with 100% anode 
modulation. The block schematic, 
Fig. 6, shows the relationship of 
these amplifiers to the whole 
transmitter, and Fig. 7 shows the 
simplified diagram of the rf. 
amplifiers. 

The final r.f. amplifier uses one 
triode type BR1151 operating as 
a high-power, high-efficiency am- 
plifier. The basic research work 
leading to the exploitation of 
this system was carried out by 
Mr. V. J. Tyler, whose paper in 
The Marconi Review? clearly out- 
lines his work and presents a 
number of possible circuit 
arrangements. 

Iror many years the Class C 
amplifier has been the most 


Fig. 5. Front view of modulator 
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efficient means of generating radio 
frequeney power. It is therefore 
the standard to use when assessing 
an alternative system. 


The Class C amplifier is driven 
from a sine wave source to pro- 
duce a pulse of anode current 
Iai in Fig. 8a, and its relatively 
high conversion efficiency is de- 
pendent upon this current flowing 
during the period when the anode 
to eathode voltage be is low. 
Since the anode voltage Vai in 
Fig. 8a is sinusoidal in form the 
anode loss Pai varies instantane- 
ously around the crest voltage, 
the efficiency (Naz) being greatest 
at the crest and falling as the 
anode/cathode voltage rises. 
Clearly, if the anode current can 
be passed through the valve with 
the anode/eathode voltage main- 
tained at the equivalent of the 
crest value of the sine wave over 
the full conduction period, the 
conversion efficiency will be maxi- 
mum throughout that period. 


The high efficiency amplifier 
approaches very closely to this 
ideal and the development of the 
system has been largely directed 
towards the exploration of the 
simplest circuits which will give 
the desired waveforms. 


This transmitter employs a 
third harmonic resonator in the 
anode circuit of the final r.f. 
amplifier to produce the anode 
voltage -waveform of Vai of 
Fig. 8b. The amplifier is driven 
from a sine wave source with a 
third harmonic resonator con- 
nected between cathode and earth 
to produce a rectangular pulse, 
120° in length on the time scale, 
which will produce a similar pulse 
of anode current Iai. The instan- 
taneous anode loss Pai varies over 
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A Schematic block diagram showing the relationship of the three radio 


frequency amplifiers to the transmitter as a whole. 


the cycle, but the average loss 
is not significantly higher than 
that produced by an ideal wave- 
form. In consequence the con- 
version efficiency achieved with 
this relatively simple arrangement 
closely approximates to the maxi- 
mum obtainable with more 
sophisticated circuits. 

The anode waveform realized 
on the 50-kW transmitter is re- 
produced in Fig. 9a for compari- 
son with the theoretical waveform 
of Fig. 8b. To maintain con- 
version efficiency over the modu- 
lation cycle it is necessary to 
maintain the waveform relation- 
ships at all amplitudes. This is 
achieved on the 50-kW trans- 
mitter, and Fig. 9b shows the 
anode waveform with 70% tone 
modulation applied to the trans- 
mitter. 

Reference to Fig. 8 shows that 
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Fig. 7. A simplified circuit diagram of the r.f. amplifiers. 


the valve conversion efficieney de- 
pends upon the ratio ab to ace. 
Since be is largely fixed by the 
valve characteristics, the conver- 
sion efficiency rises as V (anode 
h.t. d.c. voltage) rises. However, 
conversion efficiency is not the 
only criterion of a good trans- 
mitter and the anode ht. d.e. 
voltage on this transmitter has 
been kept to as low a value as 
possible. With an anode voltage 
of 8.5 kV d.c. the anode conver- 
sion efficiency has been measured 
to be 92%. Thus, allowing for 
circuit losses, the output of 50-kW 
carrier (to feeder) is obtained 


with a d.c. input of 56.5 kW and 


an anode loss of 4.5 kW. 


The final r.f. amplifier anode 
circuit operates with a high loaded 


Q value, and is tuned by a vari- 


able pressurised nitrogen-filled 
capacitor. Inductive coupling is 
used to the feeder tank cireuit, 
and sufficient variation of coup- 
ling is incorporated to couple into 
feeder impedances between 220 
ohms and 300 ohms. The output 
can be reduced to approximately 
half power by adjusting the 
coupling. 


The penultimate r.f. amplifier 
employs a forced air-cooled triode 
type BR1131 operating in Class C, 
with its output matched to the 
grid of the final r.f. amplifier by 
a ™ coupler. The grid cireuit of 
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the final rf. amplifier uses a 


high Q cireuit resonated at the 
fundamental frequency in shunt 
with the output of the 7 coupler. 
This circuit supplies with negli- 
gible distortion the peak grid 
eurrent demanded by the valve 
in the final r.f. amplifier. 


Experience has shown that the 


tuning of a high-efficiency radio- 


frequency amplifier can be 
effected as readily as the same 
operation on a Class C stage. The 
setting of the third harmonic 
resonators is effected using normal 
tuning methods and meter indica- 
tions with no external monitoring. 
No critical adjustment is de- 
manded and operation of the 
tuning controls produces a logical 
reaction from the transmitter. 


Modulator Circuits 


An input of 1 mW in 600 ohms 
is needed to give 100% modu- 
lation. This signal is applied to 
a pre-amplifier which is trans- 
former-coupled to the first af. 
amplifier. 


The second a.f. amplifier uses 
four tetrodes type TT21 in a 
parallel push-pull circuit to pro- 
vide adequate voltage at the 
correct impedance to drive the 
main modulator valves via the 
cathode followers. 


This latter stage uses six 
tetrodes type 13E1, which have 
excellent characteristics, to oper- 
ate efficiently as cathode followers 
from an anode supply of only 
250 V d.c. The valves are tetrode 
connected with series resistances 
to sereen grids and Zener diodes 
connected from screen grids to 
cathodes. This arrangement main- 
t:ins tetrode operation over the 
full anode/cathode voltage ex- 
cursion. 

The main modulator uses two 
forced air-cooled triodes type 
3J /252EW in a push-pull Class B 
amplifier. Under normal oper- 
ating conditions potentiometers 
connected to the anodes of these 
valves apply 16 dB of feedback 
to the grids of the first r.f. ampli- 
fier. For test purposes feedback 
can be removed or an additional 
6 dB can be applied. The modu- 
lator output circuit comprises a 
transformer, reactor and capacitor 
proportioned to operate as a 7 
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circuit at both high and low audio 
frequencies. This presents a sub- 
stantially resistive load to the 
anodes of the modulator valves 
resulting in little change of anode 
current at full modulation over 
the full audio frequency range. 


Power Supplies 


All valve filaments are lit by 
a.c. The filament structure of 
the BR1151 has been specially de- 
signed to produce low hum levels 
and enables a noise level of —66 
dB to be achieved without the 
application of hum feedback. 

The bias and auxiliary h.t. 
supplies are derived from recti- 
fiers using selenium elements. 
Miniature circuit breakers are 
used for primary protection of 
filament and auxiliary h.t. sup- 
plies. 

The main h.t. rectifier uses six 
mercury pool excitrons type AR63 
in a 38-phase full wave bridge- 
connected rectifier. <A ‘‘three 
shot’’ overload protection system 
is used to remove the h.t. d.c. 
voltage by ‘“‘grid blocking’’ the 
rectifier tubes. Two attempts 
are made to restore h.t., and if 
the fault persists the h.t. cireuit 
breaker is then tripped. 


0% 
Fig. 8a. 


k 
Waveforms of Class C 
amplifier. 


The controls are arranged on 
the central pillar and _ supplies 
can be applied in sequence auto- 
matically or manually as desired. 
Alternatively the transmitter can 
be started remotely by closing a 
single contact. 


Air Cooling 

At this power level, with high- 
efficiency operation, forced air 
cooling shows advantages) when 
compared with water or evapora- 
tion cooling. The low losses, in- 
herent with high-efficiency ampli- 
fiers, call for a very modest flow 
of air to give effective cooling. 

The valves in the main modu- 
lator, final and penultimate r.f. 
amplifiers are forced-air cooled. 
In addition, localized air cooling 
is applied to. selenium rectifiers 
and the cathode follower valves 
by pipes connecting to the central 
air ducts. 

The air ducts extend to the 
full height of the cubicle and 
air can be extracted from the 
top or bottom to suit installation 
requirements. An air flow of 


2600 cu. ft. per minute at a water 
gauge of 3.5in. is needed to cool 
the whole transmitter when used 
in a temperate climate. 


H 
Fig. 8b. Theoretical waveforms 
of high efficiency amplifier. 
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Air is admitted to the cubicles 
from overhead ducts connected to 
the tops of the units. This en- 
sures that the cooling air 
‘‘seavenges’’ the cubicle before 
being sucked through the radia- 
tors on the valves to the exhaust 
duct. 


A separate small blower is 
mounted in the roof of the power 
supplies unit to direct cooling air 
onto the cathodes of the six ex- 
citrons, type Ah63. 


Installation 


The small size of the trans- 
mitter facilitates installation in 
existing or new buildings. No 
floor duets or plinths are needed 
and all cooling and cabling con- 
nections are carried in an over- 
head tray to the top of the trans- 
mitter. 

In the transmitter hall one unit 
is installed external to the trans- 
mitter. This houses the automatic 
voltage regulator for filament 
supplies, a by-pass switch, the 
mains isolator switch and the 
starter and timing device for the 
cooling fan motor. Auxiliary 
contacts on the isolator switch 
can be used to operate a red/ 
green safety lamp system. 

The transformers and _ associ- 


ated oil-filled components are 
housed in a separate room to 
facilitate the fitting of CO: 
equipment. 


A suction fan of the axial 
flow type is used. This simplifies 
the ductwork, and the use of 
efficient acoustic silencing sections 
ensures a very low noise level in 
the transmitter hall. 


Paralleling 


The use of two transmitters, 
paralleled by a Bridge T net- 
work,* produces an equipment of 
really exceptional reliability. The 
Bridge T network in a practical 
form introduces some 40 dB of 
isolation between transmitter out- 
puts. Thus a fault on one trans- 
mitter has no influence on the 
other, and continuity of service 
is assured. Similarly, the control 
circuits of the two transmitters 
are entirely self-contained, again 
adding to the inherent reliability 
of the complete equipment. 

These transmitters can be 
operated in parallel pairs, and 
certain design features have been 


Practical Anode wave- 
form, high efficiency amplifier (carrier). 


Fig. 9a (top): 


Fig. 9b (bottom): Practical anode wave- 
form, high efficiency amplifier (70% 
modulation). 


incorporated to minimize the 
quantity of ancillary equipment. 

Each transmitter needs a drive 
input power of 1 W. Thus a 
pair of transmitters can be oper- 
ated with adequate drive power 
from a drive unit with a nominal 
output of 5 W. Phase adjust- 
ment is effected by varying the 
tuning control of the first rf. 
amplifier in the transmitter. An 
adequate range of adjustment is 
obtained without disturbing the 
operating conditions of the rest 
of the transmitter. 

For this application the paral- 
lelling components are mounted in 
a cubicle of the same construction 
and, Size: (6it/ Gin. x -6ft.{61n. x 
7ft. 2in. high) as those used on 
the transmitter proper. 

The operating condition of the 
transmitters is. determined by a 
manually operated four-position 
switch. This provides the un- 
ambiguous selection of: 


1. Transmitters paralleled to out- 
eoing feeder. 

2. Transmitter A to feeder ; trans- 
mitter B to test load. 

3. Transmitter B to feeder; trans- 
mitter A to test load. 

4. Outgoing feeder earthed for 
access to cubicle. 
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The Bridge T network includes 
an air-cooled resistance which is 
cooled by running a single stage 
of the externally mounted axial 
flow fan. When testing a trans- 
mitter the same load is used, but 
the cooling air flow is increased 
by running the second stage of 
the fan. 

The relative phase of the two 
transmitter outputs is indicated 
on both transmitters. This indi- 
cation is obtained by measuring 
the current in the resistive arm 
of the Bridge T network, which 
becomes a minimum when each 
transmitter output is equal in 
amplitude and phase. 


Transmitter Performance 


1. Frequency range: 
ke /s. 

2. Power output (to feeder) : 
50 KW carrier. 

3. Rating: 40% modulation con- 
tinuously and 100% modula- 
tion for 10 minutes per hour. 

4. Output impedance: 220 to 
300 ohms unbalaneed. 

5. Rf. harmonies and spurious 
radiation: Less than 50 mW. 

6. A.f. response: 

+ 1 dB 50- 7,000 ¢/s at 75% 


525-1605 


modulation. 
+ 2 dB 30-10,000 ¢/s at 75% 
modulation. 

7. A.f. harmonie distortion: 
From  100-4,000 e¢/s not 
greater than 1.5% at 50% 
modulation, 3.0% at 90% 


modulation. From 30-100 and 
4,000-10,000 c/s not greater 
than 2.5% at 50% modulation, 
3.0% at 90% modulation. 

8. Noise level: -60 dB un- 
weighted relative to 100% 
modulation. 

9. Power consumption: Carrier 
80 kW, 30% modulation 90 


kW, 100% modulation 116 
kW. 
10. Power factor: Better than 
0.9. 
vv 
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A Transistorised Communication 
Receiver for Mobile 
or Home Station Use 


Continued from page 18 


current demand of the Class B power transistors 
will cause fluctuations in voltage with varying 
signal. This would react back on the oscillators 
if no regulation was included. 


The R.F. gain control merely controls the gain 
of the receiver by varying the forward bias on the 
controlled stages when the A.V.C.-R.F. gain switch 
is in the R.F. gain position. This control is rarely 
used, and the A.V.C.-R.F. gain switch could well 
be a S.P.D.T. switch ganged onto the R.F. gain 
control potentiometer if this is available. The author 
managed to locate some of Italian origin which 
had this facility. Otherwise a separate switch will 
be required. Another suggestion is to use a multi- 
contact mode control switch and have four positions 
for A.V.C. with B.F.O. on; A.V.C. with B.F.O. off; 
manual gain, B.F.O. on; manual gain, B.F.O. off; ete. 


The muting switch follows the main power 
on/off switch and controls all the receiver except 
those parts fed by the series regulator transistor. 
This enables the receiver to be muted, for example 
during transmission and yet does not cause oscil- 
lator drift. 
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Construction 


The author constructed the receiver in two 
sections, the R.F., Mixer, and tunable oscillator 
stages, which were mounted on a metal platform 
or sub-chassis, and the remainder, which was fabri- 
cated on a single piece of Formica laminate, with 
silver plated eyelettes punched in at appropriate 
places, for the mounting of components. 


Ideally, this receiver could be built as a printed 
circuit board. However, the first receiver was built 
in a simple manner so as to allow for development, 
and whilst operating this receiver, some development 
is still continuing. 


The h.F. and Mixer coils are wound on a Hin. 
O.B.A. Slug tuned formers with aluminium shielding 
cans. These are mounted alongside the tuning 
condensers. The I.F. detector and audio system is 
mounted on a single piece of paxolin, with the LF. 
progressing down one side, and the detector, A.V.C., 
and audio up the other. The output transistors 
and regulator transistor, and output transformer 
were also mounted on the metal sub-chassis. This 
provided a heat sink for the three transistors which 
were dissipating power. 


Next month we will give details for coils to 
cover 3.5 to 5 megacycles and also a method for 
calculation of padding capacities to use with a given 
variable capacity to cover a desired tuning range. 
(To be concluded.) 
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“TA 


Magnetic 
PLUG IN COMBINATION 


SINGLE POLE 


with and without ELECTRICALLY SEPARATE SIGNAL CONTACTS 


with thermo-magnetic switching operation and positive trip 


free mechanism as SWITCH, PROTECTION 
CONTROL DEVICES for— 


power and control equipments and installations. 


Manufactured by: 


ELLENBERGER & POENSGEN GMBH | 


Sole N.Z. Agents: 


S. GORDON ANDERSON LTD. 


15 Mount Street, P.O. Box 1949, Auckland, C.1. 


To — S. GORDON ANDERSON LTD., P.O. Box 1949, | 
' Auckland, C.1. | 


Piease send me full information on E.T.A. Switch, 
: Protection and Control Devices. | 
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From RCA vesearch, another major contribution to elec- 
tron tube performance and reliability: the bonded 
cathode. Its emissive-oxide coating will not peel even 
after extended service under high-voltage, high-tem- 
perature conditions encountered in TV _ horizontal- 
deflection-amplifier tubes and damper diodes. Permanent 
adhesion of the emissive-oxide coating of the RCA 
bonded cathode: improves over-all tube performance 
and reliability . . . with resultant extension of tube 
life. Here’s why ! 


THE NEW RCA BONDED CATHODE : 


virtually eliminates peeling of emissive-oxide coating 


" reduces grid-to-cathode shorts during life 


AMALGAMATED WIRELESS (AUSTRALASIA) N.Z. LTD. 


2nd Floor, Commerce House, Wakefield Street, P.O. Box 830, WELLINGTON, Tel. 43-191. 


P.O. Box 1363, P.O. Box 2084 
AUCKLAND CHRISTCHURCH, 
Tel. 16-548. Tel. 62-158. 
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THE 
BONDED 
CATHODE 


Ends cathode peeling, 
even after long periods of 
high-temperature, high - 
voltage tube operation. 
Picture on right is an example of peeling which may occur in 


nonbonded cathode of a horizontal-deflection-amplifier tube 
after several hundred hours of operation in a TV receiver. 


reduces cathode interface-type impedance effects 
during life 

* improves stability of cathode-to-grid spacing 
improves anode-voltage-per-mil-spacing safety factor 
in damper diodes 

transmits heat more efficiently and uniformly — 
thereby providing more uniform cathode-current 
density. 


The RCA bonded cathode was first applied with out- 
standing success in beam power tube types 6DQ6-B 
and 6JB6, and half-wave vacuum rectifier types 6AU4- 
GTA and 6AY3. This new development is now being 
incorporated in a growing number of types where 
service conditions indicate the need. 


P.O. Box 932, P.O. Box 1026, 
PALMERSTON NORTH. DUNEDIN, 
Tel. 83-671. Tel. 88-058. VR25 


ce 
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Serviceman’s Column 


Continued from Page 23 


The correct colours went to 
the correct terminals, but I still 
wasn’t satisfied. A really close 
look through a magnifying glass 
revealed that the centre-tap and 
one outer lead had been trans- 
posed right at the point where 
they emerged from the winding! 
As if servicemen haven’t got 
enough to contend with without 
getting sneaky faults like that 
in new components. Wouldn’t it 
make you spit? 


I didn’t bother to correct the 
fault ‘‘internally’’ but just re- 
versed the appropriate external 
connections and everything in the 
garden was lovely. 


If there is any moral to be 
learned from this little story it 
is this—don’t use your VTVM 
to measure peaky waveforms, at 
least not unless you use your 
scope as well. 
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A SCURRILOUS 
CONTRIBUTION 
By ANON. 


I had occasion a few months 
ago to champion the cause of 
better service for orphan receiv- 
ers. Many of these have been 
brought back quite legitimately 
by overseas travellers. A friend 
of mine brought round a tran- 
sistor 6, bought in Singapore for 
a fiver. It was distorted and 
signal output weak since being 
dropped. 

He repaired the cabinet by the 
use of thick aluminium foil with 
an adhesive, found by trials to 
be solvent for the particular 
plastic powder which had gone 
into the case. I wore out a set 
of tyres and toe plates in the 
search for a replacement speaker. 
Finally, after being offered one 
speaker only, and at 25/-, we 
wrote to the manufacturer. Within 
days a new and improved re- 
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Head Office: 
Wellington. 


Finance 
for Manufacturing 
and Block Discoust 

for 
Hire Purchase 


Branches ana 
Representatives 
throughout 
New Zealand. 


oi \\ i ammm 
\ AN 1\i \\\i 


Way 


placement arrived by airfreight. 
The manufacturer apologized that 
he would not be making any 
charge as the documentation was 
more expensive than the _ ex- 
factory value of the speaker. 

My pet hate is the use by 
manufacturers who should know 
better of fastenings for which 
special tools are required. The 
fork-prong type screwdrivers 
needed to remove collars on some 
irons are a case in question. Can 
anyone tell me where these tools 
are available? lJLong-nose pliers 
and penetrating oil are not more 
than 98% substitute. 

We are sometimes asked to 
give an opinion on how long a 
radio should be kept in service. 
I traded in a 5-valve Radion 
recently for 10/-. It was terribly 
distorted and the power cord 
quite perished. Before sending 
it to the tip an inspection was 
made to see what could be 
salvaged. Under chassis the 
wiring was a joy to. behold. 
Woven braid covered the wires 

Continued Overleaf 
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When the problem is the 
lowering of temperature, it’s 
a matter of cold logic to use 
‘ARCTON’ chlorofluorohydro- 
carbon refrigerants from 
1.C.l. They're of consistent 
high quality and low mois- 
ture content; and _ they’re 
non-toxic, non-corrosive and 
non-inflammable. 


( 


You'll find a_ refrigerant 
ideally suited to your par- 
ticular needs in the wide 
‘ARCTON’ range. 


If you would like detailed 
information on ‘ARCTON’ 
Refrigerants and their 
application, write to 
1.C.1. (N.Z.) Ltd. 


REFRIGERANTS 


Electric Refrigeration N.Z. Ltd., 210-214 Lambton Quay, Wellington. N. O. Pierson Ltd., 27a Southwark St., Christchurch, 


Ellis Hardie Syminton Ltd., Fanshawe St., Auckland. Refrigeration Engineering Co. Ltd., P.O. Box 12072, Auckland, S.£.6, 

Ellis Hardie Syminton Ltd., Thorndon Quay, Wellington. Refrigeration & Heating Engineers Ltd., P.O. Box 976, Dunedin. 

Ellis Hardie Syminton Ltd., P.O. Box 1569, Christchurch. Seal Unit Service Ltd., Holland Street, Wellington. 

Frigidaire Div. of General Motors N.Z. Ltd., P.O. Box 795, Wellington. H. Simpson Ltd., P.O, Box 583, Christchurch. 

A. W, McDonald Ltd., 5-7 Weld Street, Auckland. Simpson-Kane Refrigeration Ltd., 86 Vivian Street, Wellington. 

Allan Newbold & Co. Ltd., Thorndon Quay, Wellington. Spicers Home Appliance Centre Ltd., 93 Bridge Street, Nelson. 

G. E. Patton Ltd., P.O. Box 92, Christchurch. and from a New Zealand-wide network of authorised Frigidaire Dealers. 
fic IMPERIAL CHEMICAL INDUSTRIES (N.Z.) ps 
Pret gS P.O. Box 900 P.O. Box 1592 P.O. Box 1486 
ay, AUCKLAND WELLINGTON CHRISTCHURCH 
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so that the loss of insulation 
apparent on the power cord did 
not make the internal wiring 
hazardous. A new plastic mains 
cord was quickly fitted. 


Great distortion. Positive grid 
voltage on the output valve. New 
coupling condenser. Sweet music. 
This model has a solid timber 
laminate cabinet with a very old- 


fashioned 5in. E.M. speaker. It 


sounds clean although frequencies 
are mostly missing at many points 
of the spectrum. This set found 
its way into the nursery. Last 
night 2Y X, which earries the long- 
hair programme when the bald 
heads are elsewhere, was smoth- 
ered with ZKF which has a broad- 
band MCW transmission. 


We took the Radion into our 
room as it was able to reject 
the MCW and still accept the 
Mozart. It is a horrible looking 
set but I suspect it is there to 
stay. It is a credit to the valve 
distributors that the valves used 
in this set, 42, 80, 6B7G, 6A7G, 
6D6, are all available. Is this 
because, with the exception of 
the 42, all the originals are still 
functioning? With the regular 
rise in valve replacement prices 
these stocks of old tubes must 
be a gilt (guilt) investment. 
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RADIO & TELEVISION 


INTERFERENCE 
“iff iron 


and NOISE 


SUPPRESSION 


OF APPLIANCES 
AND EQUIPMENT 


Mr. Appliance Manutacturer — 
Mr. Dealer — 

We specialize in this tield and 
manutacture a tull range of interference 
suppressor inductors tor use both 
internally and externally on equipment. 

Line cord filters are also available 
mn 1, 3 and 6-5 amp. 

Write for illustrated booklet 


Inductance Speciafists .,. 
Cameron Rd. South whereerton, lauranga 
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AERONAUTICAL EXPERT 
SPEAKS ON NOISE 


A recent visitor to this country, 
Professor Richards of Southamp- 
ton University, gave a paper to 
the Auckland Branch of the Royal 
Aeronautical Society entitled the 
Subjective Assessment of Aircraft 
Noise. This was given before an 
audience of over 100 on 8th 
August at National Airways 
Centre and dealt firstly with 
human hearing and the scales of 
measurement used before passing 
on to the subject proper. The 
difficulty, Professor Richards said, 
was that. noise effects on the 
human could not be read on a 
meter; what was acceptable to 
one could be annoying to another. 
He described the social surveys 
earried out in London to deter- 


. mine householders’ reactions to 


their surroundings — noise was 
only a part of survey questions, 
so that the answers received were 
not ‘‘loaded’’ against noise. 


A direct scale of dB’s could 
not be used in aircraft noise 
problems so a new unit, the per- 
ceived noise dB, PNdB, was used 


that took into account the spec- 
trum of the noise. Human reaction 
is due not only to the noise level 
but to the number of times per 
day that it occurred. This factor 
had caused the introduction of 
the Noise and Number Index 
(NNI) that correlated, say, a few 
noises of high intensity against 
a greater number of medium in- 
tensity. The use of NNI allowed 
contour maps to be used to map 
the probable noise patterns from 
airports. 


To keep airport noise at current 
levels but to allow for the 4 or 
5-fold increase in traffic in the 
next 10 years or so a 9dB reduc- 
tion would be needed to be made 
in aircraft noise. Some of this 
would come about with better jet 
engine design and some by better 
take-off and landing techniques. 
The problem of high landing 
noise due to the compressor was 
currently being tackled by leading 
manufacturers and research insti- 


tutes. 
SEA il BP 
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Available in 


special plug. 
diaphragm 


Write for details to 


type 
Sensitivity 
50,300,600, HiZ. 
phone within reach of every Con- 


Microminiature Condenser Microphone 


Matches performance of many studio microphones 
selling at many times its modest cost. 

Flat frequency response from 30 c/s to 20,000 c/s. 
both 
complete with power supplies and cables. 


cardioid and omnidirectional 


All microphones are multi-impedance matched by 
Small size lightweight latest plastic 


no “Plop’. Weight only loz. 


-50db. Four impedances 


Professional micro- 


noisseur. 


P. H. ROTHSCHILD & CO. LTD. 


83 Pretoria St., Lower Hutt - P.O. Box 170 - Telegrams: “FRANDS” 
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double-beam 


oscilloscope 
type PM 3236 


| 
| TF 
| P| 
Elude 


eyes 
s 


AY, 
Ml als 


: 
Bilime 
Ae 


al 
mee 


Expansion of the first part Pulse and heart beat as a 


of a shock wave. function of time. 


LIPS PAR 2294 


t ay 


BAL ; : 
AMP CAL : 
i 


BESS: Sic 


Use it as: 

double-beam oscilloscope with 

500 «V/cm sensitivity, differential input 
and independent X-expansion. 
XY-oscilloscope with 500 »V/cm 
sensitivity on both axes. 


double-beam XY oscilloscope with two 
horizontal inputs of 100 mV/cm each. 


Strain as a function of time 
and distance as a function 
of strain measured on an 
eccentric press. 


check these 


ten important 


For further information: 


EDAC LTD. 


P.O. BOX 6415, WELLINGTON and 
P.O. BOX 9338, AUCKLAND 


features: 


New 13 cm (5”) double-gun cathode ray tube, accelerating voltage 4 kV. 


Vertical bandwidth 0-150 kc/s at 500 uV/cm and 0-300 ke/s from 
20 mV/cm - 20 V/cm. 


Differential input at all sensitivities. 
Horizontal bandwidth 0-250 kc/s from 100 mV/cm - 10 V/cm 


18 calibrated sweep speeds from 10 ys/cm - 5 s/cm. 


Sweep magnification 2, 5 or 10 times, independently adjustable for 
both traces. 


DC-coupled Z-axis for three-dimensional displays. 


Automatic or single-shot triggering, special position for RF rejected 
triggering. 


Independent intensity controls. 
Easy to operate: Logical lay-out of controls. 


Complete set of accessories supplied with the instrument and included 
in its price. Recording cameras also available. 
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hew,! 


PHILIPS [10+] AM 


transistor pack offers 
11 semiconductors of 
equipment-quality to replace 


390 different types 


pups MINIWATT transistorpack 


e@ cuts down stock investments 

e@ simplifies type selection 

@ improves quality and efficiency 
in AM-radio servicing 


It's “it”! Just one flat pocket-sized pack with 10 
transistors + 1 diode to fit practically any AM- 
renewal job. 

Simply slide the cover for at-a-glance determination 
of the right replacement. All 11 types are carefully 
selected, fast-moving and tuned to daily workshop 
practice. Their original equipment-quality ensures 
uniformity in characteristics. 


Free with every pnups MINIWATT (10+]] transistorpack a 
full 68-page booklet with complete technical data 
and usefull diagrams. Contains also an extensive 
interchangeability guide for over 1800 types. 


BBE Ca: RPG AL 
P.O. Box 5124, Auckland e¢ 


PHILIPS 


INDUSTRIES OF 
Box 2097, Wellington ¢ 


puinies MINIWATT [10+]: 


OG44, .0OC45,. OC7I; 
2x%OCI2.2 wOGI4, 
OC75, AF116, AF117 
+ OA79 


Ask your distributor today 


for pues MINIWATT [10+] 
AM transistor packs! 


poitips MINI WATT 


Retail price: £6.15.3 


NEW ZEALAND 
Box 1488, Christchurch 


LIMITED 
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Power Supply Unit 
Input voltage 94 to 138V, 187 to 276V, 50c/s only. Outputs 
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power supplies 


Supply No. 1 2 3 4 5 and 6 

Voltage 0 to 600V +100 to —200V DC Oto —200V 63V AC 
DC +800V DC fixed DC (r.m.s.) 

Maximum current 300mA total 300mA total 50mA 5mA 4A each 

Maximum source 0-1 (DC) 0-1 (DC) 13K 

impedance (ohms) 0-5 (at 50kc/s) 0-3 (at 30kc/s) 

Maximum ripple 3mV 3V imV 1mV 

voltage (r.m.s.) 

Stabilisation factor within 1000: 1 4:1 essentially 1000: 1 1000: 1 15:1 


unstabilised 


e.m. 
cut-out 


permissible mains variation 


Short circuit protection Stands brief 


short circuits 


100MA 

tuse F.3 
to 50kc/s from external generator working 
into 50 load. Metering Two meters are fitted. 
Dimensions 193in (50cm) wide x 13 in(33cm) 
high x 15in (38cm) deep. Weight 92 |b (42kg). 


e.m. 
cut-out 
Special features Variable source impedance 
Source impedance of supply No. 1 variable 
from 0-1 to 40Q. Artificial ripple injection 

(a) /nternal 50c/s up to 6V. (b) External Up 


Power Supply Units & a ge” 8 hI 
Input voltage 100 to 125V, 200 to 250V, 50c/s 
only. Output voltage PP2 0 to 50V d.c., 


PP4 0 to 80V d.c. both continuously variable. 


Current PP2 0 to 10A, PP4 0 to 6A. 
Impedance Less than 0-25Q up to 100kc/s 


(4-terminal output provided). Resistance Less 


than 0-003. Stabilisation Input voltage 
variations of +15% are permitted, stabilisa- 
tion factor 5000: 1. Ripple Less than 2mV 
fitted. 


PP2 


ADVANCE 


PP2 Ammeter switched in four ranges as 
follows 0 to 0:3A, 0 to 1A, 0 to 3A, 0 to 10A. 
Voltmeter switched in two ranges as follows 
0 to 6V, 0 to 60V. 

PP4 Ammeter switched in four ranges 0 to 
0-2A, 0 to 0-6A, 0 to 2A, 0 to 6A. Voltmeter 
switched in two ranges 0 to 10V, 0 to 100V. 
Overload protection Resettable cut-out 
operates when load current exceeds 125°% of 
ammeter F.S.D.; cut-out occurs within 
0-2ms of the overload. A thermal cut-out 
provides protection against excessive 
internal temperatures at maximum load. 
Dimensions 20;%in (51:4cm) wide x 131in 
(33-6cm) high x 164in (41-3cm) deep. 


Weight 140\b (63kqg). 

Power Supply Unit ; | 

Input voltage 90 to 130V, 200 to 240V, 40 to 
60c/s. Output voltage 0 to 30V d.c. in three 
ranges, 0 to 10V, 10 to 20V, 20 to 30V. 
Current 0 to 1A. Impedance (d.c.) Less than 
0:01. /mpedance (a.c.) Less than 0:2Q up 
to 100kc/s. Ripple Less than 0-5mV pk.pk. 
Stabilisation 7°%% supply variation varies 
output by approximately 10mV. Metering 
An ammeter and a voltmeter, switchable to 


either output. The ammeter has two ranges 
0 to 0-1A F.S.D. and 0 to 1A F.S.D. 


ELECTRONICS LIMITED 


Sole New Zealand Representatives 


Wellington Christchurch 


Overload protection Resettable electronic 
cut-out. Operating temperature Up to 35°C 
(ambient). Dimensions 18in (46cm) wide x 
13zin (33-5cm) high x 114in (29cm) deep. 
Weight 38lb (17-25kg). 


A Rack mounted version is also availabie— 
PP3R. 


Power Supply Unit 2 


Input voltage 110, 120, 220, 240V +15%, 
50c/s only, 160W each section. Output 
voltage 0 to 30V in six overlapping ranges. 
Current 0 to 3A at any output voltage. 
Impedance (d.c.) Less than 0:02; (a.c.) less 
than 0:2 up to 100kc/s. Ripple Less than 
1imV pk.pk. Stabilisation 3000: 1 permits 
supply variations of +15°% above and below 
nominal value. Metering Two meters are 
fitted. An ammeter 0 to 0:1A, 0 to 0:3A, 

0 to 1A and 0 to 3A F.S.D., and a voltmeter 
0 to 30V. Overload protection Resettable 
electronic cut-outs adjusted to operate at 
125% of F.S.D. on any current range. 
Operating temperature Up to 35°C (ambient) 
at full load. 


Dimensions 20in (50:7cm) wide x 13in (33cm) 


high X 15in (38cm) deep. Weight 70lb (31-8kg). 


ENGLAND 


TURNBULL & JONES LTD. 
Auckland 


Dunedin 
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Our radio broadcast universal | 
replacement coils will replace any 
damaged aerial, RF. or osetllator 
coil. Designed fo assist you in 
maintaining ,tirst - class service to 
your clhents. 

Aerial Type 40 
R.F. Type 45 
Ose. Type 4/ 
Write for alignment procedure 
Sheet N2 5/40 
New factory address: 
Cameron Rd. South, Greerton, Tauranga 


Inductance Specialists 


CUr HERE 


Ist FOLD aie 


If you require your own sub- | 
scription posted free each month | 
fill in here — we will invoice | 


you. 


Please send me 


RADIO, ELECTRONICS AND Q | 
COMMUNICATIONS en 

yo} 

for Sy 

12 months _. 30/- | 


24 months _. 50/- 
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Books! Books! Books! 


For your technical reading turn to the publishers who produce 
what you need and read most— 


* RIDER * NORMAN PRICE 
* ARRL * McGRAW HILL 
* HAYDEN * GERNSBACK 

* ILIFFE * COWAN 


* HOWARD SAMS 


Obtain your supplies from the specialists in electronics. The 
people who know what you want in reading, and cater for it. 
The firm where prices are lower and specialist book ranges 
are higher. 


For. Catalogue of books available contact 


P. H. ROTHSCHILD & CO. LTD. 


83 PRETORIA ST., LOWER HUTT BOX 170 TELEGRAMS: “FRANDS.” 


ADVERTISEMENT & PRODUCT 


INQUIRY SERVICE 


| 


TO OBTAiN MORE INFORMATION ABOUT PRODUCTS | 
OR SERVICES MENTIONED IN THIS ISSUE FILL IN 
‘TS NUMBER, YOUR NAME AND ADDRESS, CUT OUT | 


AUTHORITY No. 


| THE COUPON, AND POST IT. | 


| 


1231 
AUCKLAND, N.Z. 


AUCKLAND 
“~~ 2nd FOLD 
FIX HERE 


P.O. BOX 1365 


THE MAGAZINE PRESS LTD. 


BUSINESS REPLY POST 
Postage will be paid by 
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NEW PRODUCTS: 


PLESSEY GROUP’S “LARGEST- 
EVER” PRODUCT DISPLAY 
OVERSEAS 


Comprehensive Range of Equipment at 
Sydney Exhibition 

Telecommunications equipment, com- 
ponents and advanced electronic  sys- 
tems representing the whole range of 
products manufactured by the Plessey 
Group in Britain and its factories over- 
seas, will be exhibited at the British 
Exhibition, Sydney, which opens on 


September 25. 
ENQUIRY CARD 2 
* * * 


NEW CHARACTER DISPLAY TUBES 
FROM FAIRCHILD’S DU MONT 
LABORATORIES 


Increasing emphasis on design and 
development of a wide variety of char- 
acter display tubes by Fairchild’s Du 
Mont Laboratories is evidenced by the 
announcement of type K2230, a 5-inch 
diameter projection tube capable of 
.0027 inch maximum line width at 
1,000 ft. L. brightness on a 60.0 square 
cm raster when operating the special 
P4 screen at 27 Kv. 

As in many Du Mont high-resolution 
character tubes, the characters in the 
K2230 are formed by means of electro- 
static character plates in a magnetic 
deflection tube. 


Character or symbol generation is in- 
corporated in a wide variety of appli- 
cations including computer read-out, 
contact or projection printing, traffic 
control, map and target identification, 
coding and projection displays. 
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HALL GENERATORS AVAILABLE 
FROM WESTINGHOUSE 

A line of Hall generators is available 
in a wide range of voltages and types 
from the Westinghouse Semiconductor 
Division. These semiconductor devices 
linearly multiply magnetic field and de- 
vice current to produce an output volt- 
age. Hall generators can be used as 
gauss meters, ammeters, wattmeters, 
function generators, choppers and posi- 
tion indicators. 

The series of generators comes in 
voltage classifications from 210 to 420 
millivolts in a ten-kilogauss field. Lin- 
earity is held to be one per cent with 
moderate temperature coefficients. The 
units are epoxy encapsulated and have 
dimensions of 0.375 x 0.375 x 0.023 
inch. One 225-millivolt unit is an 0.55 
x 0.05 inch-thick disc. 

For precise measurements of mag- 
netic fields, there is a ceramic-encased 
unit with linearity of 0.2 per cent. and 
moderate output. It measures 0.60 x 
0.32 x 0.06 inch. 
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For position indicators and contact- 
less switches, there are three thin-film 
devices with high Hall voltage outputs 


Of. /.l Seand »leleavoltss 
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NEW MICROWAVE SWITCHING 
TUBE DEVELOPED 

An externally controlled mirowave 
switching tube, called a “tail-clipping” 
tube, has been developed for use on 
systems requiring clean and sharp trans- 
mitter pulses by the Westinghouse Elec- 
tronic Tube Division. 

The WxX-5303 tube reduces both the 
pulse fall time and the output pulse 
width. The fall time of the transmitter 
pulse can be decreased to about 15 
nanoseconds. Since the tube is extern- 
ally triggered, it can discharge at any 
selected time during the transmitter 
pulse. 

Designed for the 9.0 to 10.0-giga- 
cycle frequency range, the tube operates 
over any 100-megacycle band within 
this spectrum as specified by the user 
and provides 15 dB attenuation within 
15 nanoseconds after the trigger volt- 
age is applied. 

Other operating characteristics in- 
clude: 0.4-decibel insertion loss; 80- 
kilowatt r-f peak power; and trigger 
spike of 2 kilovolts. 
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MOLECULAR ELECTRONIC 
RADAR DEVELOPED BY WESTING- 
HOUSE AEROSPACE DIVISION 


A semiactive doppler radar that uses 
molecular electronic functional blocks 
for all the receiver and signal process- 
ing circuitry has been developed by the 
Aerospace Division of the Westinghouse 
Defence and Space Centre. 

Called Modor (Molecular Doppler 
Radar), the new unit operates at X-band 
frequency. It has a sensitivity of —110 
dbm (decibels below one milliwatt) and 
a velocity track bandwidth of 5 kilo- 
cycles. 


The two types of developmental 
blocks used are the Lava and Mirt 
blocks. The Lava is a universal linear 


block containing the equivalent of six 
transistors, two field effect devices, four 
diodes and 18 resistors on a_ single, 
double-diffused, planar passivated _ sili- 
con substrate. The Mirt is a linear 
block designed for extremely high d-c 
isolation and extremely low power 
operation. It contains the equivalent 
of a transistor with all the necessary 
bias resistors and diodes for temperature- 
stabilised operation. 


The only nonmolecular devices used 
in Modor are the solid-state local oscil- 
lator built by Western Microwave 
Laboratories and the planar array an- 
tenna built by Rantec Corporation. 


The receiver subsystem of the Modor 
has two 30-megacycle pre-amplifiers, a 


10-megacycle offset oscillator, a 40- 
megacycle filter amplifier, and a 10- 
megacycle signal i-f amplifier. WM- 


1106 molecular block ampliers and 
etched functional circuit tuning boards 
permit all i-f functions to be achieved 
with only 45 discrete components. 


The signal processing circuitry, con- 
sisting of the velocity track loop, the 
automatic gain control loop, and the 
velocity search and detection unit, uses 
the Lava and Mirt blocks for all gain 
functions. This circuitry has a total of 
75 discrete components. 


A molecular drift field tuning tech- 
nique, developed by Westinghouse Aero- 
space, is used in the radar’s velocity 
track filter and discriminator and in its 
variable-frequency oscillator. The tech- 
nique requires only two functional sili- 
con substrates to provide either a volt- 
age-controlled oscillator or a_ tuned 
amplifier. 

Studies on Modor indicate that all 
electronic and microwave functions 
exclusive of the servomotors and the 
rate gyros, can be packaged in total 
volume of two by two by six inches. 
The electronic package, less antennas, 
will weigh between 1% and 1% pounds. 

Although the size and weight reduc- 
tions demonstrated by Modor are sig- 
nificant, the principle advantages of 
the Modor design are major improve- 
ments in reliability and major reduc- 
tions in production and maintenance 
costs. Jhese improvements result from 
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the use of molecular electronic func- 
tional blocks and compatible etched 
circuit functional tunning boards to re- 
duce the number of discrete compon- 


ents required. 
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MIDGET AMPLIFIER DEVELOPED 
BY WESTINGHOUSE AEROSPACE 
DIVISION 


A miniature amplifier has been de- 
veloped by: the Aerospace Division of 
the Westinghouse Defence and Space 
Centre for use in aerospace radar and 
communications systems work. 

Built for high reliability, the 60- 
megacycle bandpass intermediate ftre- 
quency amplifier measures 2 by 2 by ? 
inch and weighs 4.3 grams. It uses 18 
milliamperes of current at a voltage of 
12 volts de. 

The unit’s over-all bandwidth is 8.7 
megacycles and its over-all gain is 42.5 
decibels. Four synchronous, single-pole 
bandpass networks provide the  fre- 
quency selectivity. 

The new amplifier is made with mole- 
cular electronic functional blocks and 
welded modular construction for high- 
density electronic packaging. 

Each individual stage of the unit is 


shielded for electro-magnetic isolation. 
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NEW 10 NANO-SECOND PER CHAN- 
NEL MULTI-CHANNEL ANALYSER 


Developed by Radiation Instrument 
Development Laberatory 


A 256 channel! thin film memory 
analyser (Model 34-26), which operates 
approximately 50 times faster than con- 
ventional multi-channel analysers, has 
been introduced by RIDL. 

The ultra fast memory and 100 mega- 
cycle nuclear physics oriented ADC per- 
mit experiments whwich were previously 
impractical with available multi-channel 
analysers. Ten to fifty times the num- 
ber of pulses can be analysed in any 
given time period, thus permitting a 
great savings in valuable accelerator 


operating time. Analysis of extremely 
short half lives and short burst activity 
is practical because many more pulses 
are processed by the analyser. 
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NEW SPECTRUM ANALYSER 
FEATURES 2 GC SWEEP, FULL 
CALIBRATION 


2-gc bandwidth from 10 mec to 40 
gc, accurately calibrated 60 db dynamic 
range, and sensitivity of &100 dbm 
are features of Hewlett-Packard Com- 
pany’s new Model 851A/8551A_ Spec- 
trum Analyser. 


Designed to give a large increase in 
the scope, speed, and accuracy of spec- 
trum monitoring, spectrum signature 
identification, and RFI analysis, the en- 
tire instrument occupies only 19 inches 
of rack space, weighs less than 140 
pounds. 


By contrast with previous analysers, 
all basic functions are fully calibrated. 
Spectrum width accuracy is + 5% from 
TOOm ke: to, 3 Mc e=he5 %. at; Mc and 
+ 4 Mc from 30 Mc to 2 Gc. Sweep 
rate may be set with 2% accuracy. 
Resolution is adjustable, manually or 
automatically, at 1, 3, 10, 100, or 1000 
ke. Over the full 2 Gc. sweep, fre- 
quency response is better than + 5 db. 
The vertical display is also calibrated: 
logarithmic response. 60 db + 2 db, 
linear 70:1 + 3%, and square (power) 
UGPik Se, Byse SG 

An important contributor to perform- 
ance and operating convenience is a 
newly-developed rf attenuator which 
may remain constantly in the circuit 
without penalizing sensitivity, since it 
has zero loss at dc, and less than 2 db 
at 10 Ge. 

Frequency response of the HP Model 
851A/8551A is + 3 db over the 2 Ge 
Sweep, and + 1 db or better over 1 
Ge. A built-in signal identifier deter- 
mines the frequency of each response 
by identifying the harmonic of the in- 
ternal oscillator with which it is beating. 
The frequencies can then be read from 
the appropriate dial scales. 

The calibrated vertical range of the 
analyser may be set for linear, square 
(power), or logarithmic response. 
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High-Speed Tape Punch 

A new highspeed tape punch which 
can operate at up to 100 characters per 
second is capable of five, six, seven or 
eight-track tape punching without adjust- 

ment. 
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* * * 

New Spark Erosion Machine 
A new spark erosion machine has a 
work tank capable of taking pieces 
measuring 32 by 25 by 15 inches and 
uses graphite electrodes, said to last 
more than ten times as long as copper 


electrodes. 
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PRINTED CIRCUITS FOR BRITAINS 
SECOND SATELLITE 


Electronic instruments carried by 
U.K.2, the second Anglo-American 
space research satellite, include an 


ozone spectrometer with printed  cir- 
cuits formed on copper-clad Formica 
industrial laminate. The instrument, 
made by the British Aircraft Corpora- 
tion, is being used to determine the 
vertical distribution of ozone in the 
atmosphere by measuring the extent to 
which ultra-violet radiation from the 
sun is absorbed by ozone. 

The Formica laminate is made by 
impregnating sheets of continuous fila- 
ment glass fabric with an epoxide resin 
and pressing them together until they 
fuse into a homogeneous board. Cop- 
per foil 0.0015 inch or 0.003 inch thick 
is laminated to one or both surfaces 
and the printed circuit subsequently 
produced by etching. 

The atmospheric ozone experiments 
together with experiments for measur- 
ing the flux of micrometeorites, occupy 
a cylindrical space 23 inches in diameter 
by about 9 inches deep in the upper 
half of the capsule. Each of the two 
ozone experiments observes in four 
directions, and the capsule makes two 
and a half rotations in the 30 seconds 
during which it is observing the sun 
through the ozone layer which sur- 


rounds the earth—the amount of ab- 
sorption being a direct measure of the 
ozone concentration in the line of ob- 
servation. 
are made. 


Twenty observations in all 


ENQUIRY CARD 23 


High-Speed Paper Counter 


Sheets of paper of any size, printed 
or plain, are counted electronically at 
4,200 per minute by a_ new British 
machine. The manufacturer has also 
introduced a machine that counts new 
or used banknotes of any size. It is 
smaller, cheaper and only half the 
weight of an earlier version. 
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Experimental High-Speed Computer 
for London Exhibition 
A high-speed computer, which will 
form the basis of the next generation 
of computers to be produced by one 
British firm, was exhibited by them 


at the Instruments, Electronic and 
Automation Exhibition in London. 
(Olympia, May 25-30). This com- 


puter derives from air traffic control 
and military requirements and combines 
a number of advanced techniques 
to provide a desk size unit which 
operates at ten times the speed of com- 
puters of comparable complexity cur- 
rently available. It has, therefore, ten 
times the potential on-line capacity. 
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New Electric Crane Featured at 
British Exhibition 

A new three-ton overhead universal 
electric crane was shown for the first 
time by one British firm at the Mechani 
cal Handling Exhibition in London 
(Earls Court, S5th-15th May). It 
was of the double-girder type, with the 
hoist unit travelling on top of the bridge 
girders. The firm’s range includes both 
single and double-girder types with 
combinations of bridge arrangement to 
accommodate special needs or circum- 
stances, such as close lift or restricted 
headroom. The crane is operated from 


-a multi-button control suspended from 


either the hoist unit or the bridge and 
the control circuits are all low voltage. 
Considerable emphasis has been placed 
on safety in the design. 
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Compact and Versatile Pulse Generator 
in New Style Solartron Pulse Generator 
GO.1101.2 


One of the best known of the Square- 
wave and Pulse Generators manufac- 
tured by the Solartron Electronic Group 
Ltd., Farnborough, Hants., the Type 
GO.1101.2, now appears in a new pack- 
aging. Also several minor technical 
improvements are incorporated, one of 
which is that the lower end of the pulse 
duration range is now 1.0 microsecond 
instead of 2:0 microseconds. 

This continuously variable instrument 
has proved to be an exceptionally com- 
pact and versatile signal source that pro 
vides, at an economical cost, all the 
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facilities normally found in much cost- 
lier instruments. 


It is indispensable for the investiga- 
tion of fast switching circuitry and for 
the development of video amplifiers, 
modulators and filters. 


In addition to the standard pulse 
output covering the frequency range 10 
cycles per second to 500 kilocycles per 
second, the GO.1101.2 will also gener- 
ate a square-wave signal over the same 
range. 


The pulse shaping and output stages 
can be externally triggered to produce 
a square-wave signal of 0.5 to 100 volt 
amplitude, from a sine-wave or ap- 
proximate square-wave input of any fre- 
quency between 25 cycles per second 
and 5 megacycles per second. 


External synchronisation facility en- 
ables the instrument to be employed as 
an oscilloscope sweep delay generator 
or frequency divider. 


Short Specification 


Continuously Variable. 
Period: 2 usec — 100 msec in 5 ranges. 
Pulse Duration: 1 wsec — 100 msec in 5 


ranges. 

Pulse Amplitude: 0.5V - 100V in 4 
ranges. 

Delay: 1 usec — 10 msec in 4 ranges. 


Single or double, positive or negative 
pulses less than 12 nanosec fastest edge. 
The Solartron Electronic Group Ltd. 
is represented in New Zealand by E. C. 

Gough Ltd., Christchurch. 
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MICROMINIATURE CONDENSER 
MICROPHONE 


Now available in New Zealand is 
the new P.M.L. miniature microphone 
and power supply. This is the smallest 
professional microphone of its class ever 
produced and has been widely used 
for the most critical professional appli- 
cations while still remaining within the 
price range of the amateur recordist. 


Specifications (Microphone) 
Frequency Response: below 30 to 
above 18kc/s +3 db. Sensitivity: 
—52db (Model EK61) —50db (Model 
EC61). Directivity: 15db 85% approx. 
(for cardioid). Amplifying Tube: XFY54 
HIVAC. Current Consumption: 10mA 


(Heater). 0.04mA _ (plate/polarizing). 
Size: 2 11/16in. length, 11/16in. dia. 
Weight: 1402. Finish: Anodized 
Satin Chrome. Output Impedances: 


Choice 50, 200, 600 ohms or Hi-Z. 
Supplied with: 10ft. power supply cable, 
10ft. signal cable (screened single co- 
axial conductor), clamp-on mike stand 
adaptor (5/8in. x 27 tpi). 


Specifications (Power Supply) 
Model No. 4315 — AC 110/125 V, 


60 cycle. Size 4kin. x 2in. Weight: 
Ilb. loz. 
Model No. 4316 — Battery- 1 


_ -674V, 1 -1.4V Mercury. Weight: 11loz. 


(batteries incl.). 
Distributors: P. H. Rothschild & Co. 
Ltd., Lower Hutt. 
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Avo electronic testmeter 


A 56 range valve voltmeter for the 
electronic engineer capable of making a 
very wide range of measurements not 
normally covered by this type of in- 
strument. The measuring circuits employ 
very high input resistances even when 
low voltage ranges are in use. 


Avo valve Tester, Type 160 


This portable instrument will check most 
standard receiving or small transmitting 
valves and will produce accurate read- 
ings of mutual conductance. It can be 
easily operated by an unskilled person. 


There is also a full range of AVO Meas- 
uring and Precision Instruments. 
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Accurate, dependable 


Test Inst 


Avo Electronic Multimeter 


This 95 range instrument consists 
basically of a highly stable balanced 
valve d.c. millivoltmeter with a full scale 
sensitivity of 250 mV, a radio frequency 
diode head, a decade radio-frequency 
amplifier, voltage multipliers, shunts, 
wattage load circuits and a _ valve 


stabilised power supply. 


Avo universal measuring bridge, Type 1 


A self-contained mains driven model, 
this instrument has 24 calibrated ranges 
for the measurement of resistance, 
capacitance and induction. 


NEECO THE NATIONAL ELECTRICAL AND ENGINEERING CO LTD 


ruments you can trust 


RADIO, ELECTRONICS AND COMMUNICATIONS 


Avo valve characteristic meter, Mk. IV 


A most comprehensive bench type Valve 
Tester which will test most standard 
receiving and small power transmitting 
valves on any of their normal character- 
istics under conditions corresponding to 
any desired set of d.c. electrode voltages. 


Avo transistor analyser 


A portable or mains instrument for 
measuring transistor parameters in the 
grounded emitter configuration. 
Ranges: Current: 0-100 uA, 0-I1mA, 
0-10mA, 0-100mA, 0-1A. Voltage: 0-1.5v, 
0-15v, 0-150v, with a sensitivity of 
20k ohms. The movement is protected 
against damage by overloads. 
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R98 T.V. POWER TRANSFORMER 


For R.T.V. & H. 1959 and later T.V. Sets. 
Delivers 260v @ 300mA D.C. Full wave volt- 
age doubler. 
230:115v A.C. @ 300mA D.C. 
:12.6v C.T. @ 5A (2 windings ea. 6.3 @ 
5A). 
:0—6.3—7.5—9 @ .6A. Picture tube wind- 


ing. 
Choke:—C36. Use 400v P.I.V. Diodes. 


R103 Stereo Power Transformer 


R.T.V. & H. Aug. 60. 7w Stereo. 

230:245v @ 150mA. D.C. 
:104v @ 150mA DiC. Voltage doubler Rect. 
6, 5Ve0. 1. (OA, 

Choke:—C42. Use 400v P.I.V. Diodes. 


R104 Stereo Power Transformer. 10w 


320v @ 320mA. Voltage doubler Rect. 
230:130v @ 320mA. 

:6.3v @ 6A. 
Choke:—C49, Use 500v P.I.V. Diodes. 


R105 T.V. Power Transformer For Philips T.V. 
Kitsets 


220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 

:6.3v @ 10A. 

:0—6.3—7.5—9 Ov @ 0.3A. Picture tube 

Winding. bs 
Choke:—C45. Use 400v P.I.V. Diode, 


R106 T.V. Power Transformer for Philips T.V. 
Kitsets 


This type similar to R105 but less Picture 
Tube boost taps. Main Fils. 12.6v C.T. @ 5A. 
220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 

:12.6v C.T. @ 5A (2 windings 6.30v @ 5A 

each). 

:6.3v @ .3A Picture tube winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


| SILICON DIODE POWER TRANSFORMERS 
- AVAILABLE FROM BEACON RADIO LTD. 


R108 Small Stereo Headphone Power 
Transformer 


250v @ 22mA D.C. 

230:110v @ 22mA D.C. Voltage doubler Rect. 
:6.3 @ 0.86A. 

Choke:—C41. Use 400v P.I.V. Diodes. 


4 
R110 T.V. Power Transformer. For Philips T.V. 
Kitsets 


This transformer uses full wave bridge recti 
fier. Requires no limiting resistor unlike 
equivalent voltage double types, also has ad 
vantage of no insulated capacitor and lower 
ripple output with smaller choke. 
Output 220v @ 420mA D.C. 
230:172v @ 420mA D.C. Full wave bridge 
Rect: 
:12.6v C.T. @ 5A (2 only 6.3v winding @ 
5A). 
:6.3v @ .3A Picture tube winding. 
Choke:—C50. Use 400v P.I.V. Diodes. 


R111 T.V. Power Transformer 


Similar to R110 but for R.C.A. type Kitsets. 
260v @ 350mA from Rect. 


230:207v @ 350mA D.C. Full wave bridge 


Rect. 

:12.6v C.T. @ 5A (2 only 6.3v windings 

each 5A). 

:6.3v @ 0.6A. Picture tube winding. 
Choke:—C42. Use 400v P.I.V. Diodes. 


R112 Oscilloscope Power Transformer 


R.T.V. & H. 1963. Calibrated. 
230:110v @ 80mA D.C. Full wave voltage 
doubler. 
:6.3v @ 2.4A. 
‘6: SV. Qala: 
:6.3V @ IA. 
Use 400v P.I.V. Diodes. 
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